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BBenenue.

B 3akone P® or 10.07. 1992 1. Ne 3266 — 1 «O6 obOpazoBaHum» TMOCTBIEHA 3a/Jaya
yIAy4IIeHUs] TPOPEeCCHOHATBHON KOMIETEHTHOCTH OYIYyIIMX CIIEHUAIMCTOB, ()OPMHUPOBAHUS Y
HUX TOTOBHOCTM K €aMOOOpa3oBaHHIO, HENPEPHIBHOMY TOBBIIICHUIO KBaTU(UKAIIH,
[epey4YUBaHMUIO.

B »TOM mpomecce OrpoMHyI posib WIpaeT CaMOCTOsTelIbHas paboTa MarucTpoB H
aCIHUPAHTOB, KOTOPasi B YIIOMBIHYTOM BbIIIE 3aKOHE KBaTU(ULIUpYyeTCcs Kak (opMa opraHu3alnuu
yuebHOoro mpouecca. Kak oObexkTuBHOE ycioBHEe (OPMUPOBAHUSA  MO3HABATENBHOI,
UCIIOJTHUTENIbHOM, TBOPUECKOI aKTUBHOCTH U CAMOCTOSTEILHOCTH IPU 00YUECHHUU.

Kakue Obl KBaMM(UIIMPOBAHHBIC MPEMOAABATENIM HE OCYHIECTBILUIN 00pa30BaTENbHBIN
IIPOLIECC, OCHOBHYIO pabOTy IO OBJAJACHHUIO 3aHUSAMU MAarucTpbl U AaclHUpPaHThl JOJDKHBI
IpojieNaTh CaMOCTOSATENbHO. TakuM 00pa3oM CaMOCTOSATENbHAs BHEAyIUTOpPHAs paboTa — 3TO
NEeSITeIBHOCTh 10 YCBOCHHMIO 3aHWH, MpoTekaromas 0e3 HemocpeACTBEHHOIO —Yy4acTus
npenogaBarenss. OnHako 5Ta paboTa OpPraHU3yeTCs, HaNpaBiseTcs, KOHTPOIUPYETCS U
OLICHUBAETCA UM.

WuauBuayaibHble 3aJaHUsl MPU3BAHBI PACIIUPUTH KPYro30p, YIIIyOUTh 3HaHUSA, PaBUTh
IBITJIIMBOCTb, CTPEMIJICHUE K UCCIIEI0BATEIBCKON JEATEIbHOCTH.

Llens manHOTO OCOOMST — 00OOMIUTH HAKOTICHHBIH OIBIT OPTraHU3ALUU CAMOCTOSTEIILHON
paboThl, OXapaKTepU30BaTh pa3IMYHbIC BHUJAbI 3aJaHUN JJIS CAMOCTOATEIbHOW padoThI,
peKoMeHaanuu, TpeOOBaHWS K WX BBINOMHEHWIO. [IpaBuibHas opraHm3anust 3TOH PaOOTHI
UCKJIIOYaeT HE0OXO0IMMOCTh IIOCTOSIHHOI'O HEMOCPEACTBEHHOTO PYKOBOJICTBA BCEMU JCHCTBUSAMU
oOyuaromuxcsi. OTCyTcTBHE TMPSMBIX YKa3aHH MpenojaBaTeNsi YCTpaHsSeT BO3MOXKHOCTD
MOCIYITHOTO M MEXaHUYECKOTO OCBOEHUS Marepuaa, CTUMYIHUPYET CaMOCTOATEIbHOCTh
MarucTpoB U aCIIUPAHTOB.

Llenas camocTOATEIbHON PAaOOTHI:

- COJCHCTBOBAaTH ONTHMAaJIbHOMY YCBOGHHIO Yy4eOHOro Marepuaia, pa3BUTHUIO
MO3HABATEJIIbHON  AKTUBHOCTH,  OTBETCTBEHHOCTH, TOTOBHOCTM M  HOTPEOHOCTH B
caM000pa30BaHNH;

3amaun caMOCTOSITEIbHOU PaOOTHI:

- yriayOJieHne U CUCTeMaTH3alusl 3HaHHi;

- IOCTAHOBKA U PEILICHUE MO3HABATEIbHBIX 3a7a4;

- Pa3BUTHE aHAIUTUKO-CUHTETUYECKUX CIOCOOHOCTEH, yMeHUIl paboTaTh ¢ pa3iIMyHON 1O
o0BbeMy, BUY U XapakTepy uHpopManuei, HaydHoH, METOANMYECKON, yueOHOM, NepuoIuIecKOM
U Ipyroy TUTEPATypOH.

- pa3BUTHE HAaBBIKOB OPraHU3aLMH CAMOCTOSITEIbHOTO Y4eOHOTO TpyAa U KOHTPOJIS 3a €To
3¢ (HEKTUBHOCTBIO.

CamocTosiTeIbHYI0 pabOTy COIMPOBOXKIAET MPENoJaBaTelb, BBICTYMAIONMA B POJIU
KOHCYJIbTaHTa, KOOpJAWHATOpa, TO €CTh MarcTpbl M aCHUPAHTbl HAXOAATCA B IOCTOSIHHOM
B3aMMOJIEHICTBUY U B3aMOBJIUSHUY.



KEVIC-3AJJAHHMSI — meroq akTHBHOrO NPOG/IEMHO-CHTYALHOHHOIO
aHAJIN3a, OCHOBAHHBIH HA O00y4YeHHHM MyTeM pellleHHs KOHKPEeTHBIX 3aj1a4 —
CUTyaluii, mpoodJieM (peneHue Kecos).

3A/[AHUE:

- COBMECMHbIMU YCUTUAMU SPYNNbL NPOAHATUZUPOBAMb NPEOIONCEHHOE KeliC-
3a0anue (803MONCHA U UHOUBUOYATILHASL paboma),

- onpeodenume mun 3a0aHusi U NPOOIEMHYIO CUMYAYUIO,

- cobepume ungopmayuro 0N pewleHus  NpoOIEeMHOU  cumyayuu
NPOSPAMMHOU Kapmul Kelcd.

- 8blpabomaiime npaKxmuyecKoe peueHue,

- OYeHKA NPeONONHCEHHBIX AICOPUMMOB U BAPUAHIOE DEULCHUS],

- 86100 TyUULE20 8 KOHMEKCMe NOCMABNIEHHOU NPOOaeMbl.

Pazgen: ®PUITOCOPCKHUE ITPOBJIEMbI OKOJIOI'NA

Keiic — 3aganue Ne 1: «BoccTaHoBHTE TEKCTY.

1. T'ekkenb OTHOCHI 3KOJOTHIO K ( ) HaykaM U Haykam O ( ),
KOTOPBIX TIPEXKIC BCETO MHTEPECYIOT BCE CTOPOHBI CYIIECTBOBAHUS | ) OpraHu3MOB.

2. CoBMECTHOE, B3aMMOCOIJIACOBAHHOE PA3BUTHE YEJIOBEKA WM TIPUPOJIbI, HA3BIBAIOT

3. dopma 3anpeToB M OrpaHUYCHHM, PACIPOCTPAHSIOUINXCA Ha JIIOOYI0 YeTOBEYECKYIO
JESTENIbHOCTh M UMEIOIIast 0€3yCIOBHBIM MPUOPUTETOM COXPAHEHUE KUBOU MPUPOIbI, BUOBOTO
pasHoOOpa3usi IJIAHETHI, 3alIUTy OKpyKaromed cpembl oT ) Ha3bIBAIOT
« HMMIIEPATHB.

4. TepMHUH <OKOCHCTEMa» OBUI TPEIJIOKEH AHTIIMHCKAM HKOJIOTOM | ). Ee
MO’KHO OIpEAENUTh KaK OrPaHMYEHHOE BO BPEMEHHU M IPOCTPAHCTBE €IUHCTBO, MPUPOIHBIN
KOMIUIEKC, OOpa30BaHHBIN ( ) opraHu3MaMu (OMOLIEHO3) M Cpeod uX oOuTaHus,
CBSI3aHHBIMHU MEXIy C000i oOMeHOM ( Yu ( ).

5. CoBpeMeHHas HKOJIOTHS OXBAaThIBAET YPE3BbIYAWHO IIUPOKUNA KPYT BOIPOCOB U TECHO
neperuieTaercss ¢ UelAbIM  PSAOM  CMEXHBIX — HayK,  I[pPeXIe  BCEro  TakKHUX

6. B HAaCTOAIICC BPEM: B SKOJIOTHU BBIACIANOT PAA HAYYHBIX OTpaCHCﬁ N JUCHUIIIINH:

Keiic — 3aganue Ne 2: «Ilpoananusupyiite TekcT».

Braoumup Heanosuu Bepnadckuil 6 ouepke «Heckonvko cioé o Hoocghepey npezeHmosai
pAao0  nonodcenutl. Ilpoananusupytime u oyenume e2o evicckazvieanus. Hackonvko oHu
aKmyanvbHbl ce200HA?

«Hoocdepa ecth HOBOE reoloruyeckoe sBICHHE HA Hallel TUlaHeTe. B Hell BmepBbie
YeJIOBEK CTAHOBUTCS KpynHetiuel eeonocudeckou cunou. OH MOXET U JOJKEH NepecTpauBaTh
CBOMM TPYAOM M MBICIBIO 00JAacTh CBOEW >KM3HH, MEPECTpauBaTh KOPEHHBIM 00pa3oM IIo
CpPaBHEHHUIO C TeM, 4TO ObUTO paHbIe. [lepen HUM OTKpBIBAOTCS Bce Oojiee W 0oJiee MIUPOKHE
BOpYECKHE BO3MOXKHOCTH. M, MOKET OBITh, IMOKOJICHHE MOEH BHYUYKH YK€ MPHOIH3UTCS K WX
paciBeTy».



«Jluk mmanetsl - Omocdepa - XUMHUYECKH PE3KO MEHSETCS 4YeJIOBEKOM CO3HATEIbHO H
rJIaBHBIM 00pa3oM Oecco3HaTenbHo. MeHseTcs 4e0BeKOM (PU3NYECKU U XUMUYECKH BO3YIIHAS
000J104YKa CyIIIH, BCE €€ IIPUPOIHBIE BOABIY.

«JIuk miaaHeTH - 61/100(1)epa - XUMHYECKHN PE3KO MCHACTCA UYCIIOBEKOM CO3HATCIIBHO U
T'JIaBHBIM o6pa30M Oecco3HaTeabHO. MeHsIeTC s YeJIOBEKOM (1)14314%01(1/1 U XUMHUYCCKHU BO3AYIIHAA
0005104Ka CyIlIH, BCC €€ IMMIPUPOAHBIC BOJAbI».

«B pesynbrare pocTa 4enoBedeckoi KylnbTyphl B XX B. Bce 0ojiee Pe3KO CTalld MEHSATHCS
(XMMHUYECKU U OMOJIOTHYECKHU) npubpedsicHvie Mopss W YacTH OKeaHa. YeJoBeK JOIDKEH Tenephb
IPUHUMATD BCe OOJIbIINE U OONBIINE MEPHI K TOMY, YTOOBI COXPAHUTH ISl OyIyIIUX MTOKOJICHUN
HUKOMY HEIpPUHAJUIeXKaIIue MOpCcKue OorarcrtBa. CBepx TOrO UEIIOBEKOM CO3JAIOTCS HOBBIC
BU/IBI U pachl )XUBOTHBIX U PACTEHUI».

«B OynyiiemM HaM pUCYIOTCSI KaK BO3MOXHbIE CKa30YHbIE MEUTAHU: YEJIOBEK
CTPEMHUTCS BBIMTH 3a MpeAeibl CBOEH IUIAHEThl B KOCMHUYECKOE IpocTpaHCTBO. U,
BEPOSITHO, BBIMJIETY.

«B Hacrosmee BpeMsi Ml HE MOKEM HE CUHMTAThCSA C TEM, YTO B MEPESIKUBACMON HAMH
BCJIMKOM MCTOPUYCCKOW TpareMd MBI IONUIM TI0 MPABHJILHOMY NyTH, KOTOPBIA OTBEUYAET
HoOocdepe».

«Celiyac Mbl NEpEKUBAEM HOBOE I'€0JIOTHYECKOE HBOJIOLUOHHOE M3MEHEHUE Ouocgepsbl.
Msl BxoauMm B Hoocdepy. MoOXKHO CMOTpeTh MOATOMY Ha Hamle Oynyuiee yBepeHHo. OHO B
HAIllUX pyKax. Mbl ero He BBITYCTUM.

Keiic — 3aganue Ne 3: «OueHuTe NO3UIUION.

ITo Teopun I'en, mNpeIIOKEHHON AaHIVIMUCKUM XUMHKOM W MbIcauTeneMm JlxenMcom
JlaBokom B ero pabore «Gaia: A New Look at Life on Earth», B coBpeMeHHOM npe/icTaBICHUH
3eMiIs JOJDKHA PacCMaTpHUBaThCs KaK €IMHBIN MHUpP JKMBBIX MaKpO-OpraHn3moB. CorimacHo 3Tou
KOHIICTILIUM, SBOJIIOLUSA OHOTBI, TO €CThb COBOKYIHOCTH BCE€X OHMOJOrMYECKHMX OpraHH3MOB
HACTOJIBKO TECHO CBsI3aHa C BOJIIOLIMEH MX (PU3NYECKOTO OKPYKEHHs B MaclITa0e MJIaHEThl, YTO
BMECTE OHM cocTaBisitoT HeuTo, equHyr0 camMopa3BHUBAIOIIYIOCS CHCTEMY, KOTOpasi oOnajnaeT
CaMOpPETYJISITOPHBIMU  CBOMCTBAaMM, HANOMMHAIOIMMHU (U3HOJIOTMUECKUE CBOMCTBA KUBOTO
opraHusMa. JTo He4TO U Ha3BaHO ['eell mo umeHu rpedeckoil Oorunu 3emnu (Gaia). 'est kax
CBOEr0 pojla CaMOOPraHMU3YIOIIAasi CHUCTEeMa, CyIlepopraHu3M (Ouosorumueckass metadopa)
o0ajaeT CcaMOpPEryISTOPHBIMH '"TeO(PHU3UOIOTHUECKUMHU" CBOMCTBAMH, T.€. MOAJICPKHUBAET
LEJNBIA psAJ] TapaMeTpOB BHYTPEHHEN Cpelibl B OTHOCUTENBHO CTA0MIBHOM, OJaronpUATHOM JJIs
KHUBBIX OPTraHU3MOB YpPOBHE (FrOMe0ocTa3 B JIFOOOM BPEMEHHOM Cpe3e).

CobctBeHHO rumore3a ['em U COCTOMT B YTBEp)KJIEHHH, YTO B IUIAaHETApHOM MaciuTabe
KU3Hb AKTUBHO MOJJICPKUBAET OTHOCHTENIHHO CTaOWIIbHBIE YCIOBHSI Ha 3emie, KOM(OpTHbIE
JUIsl COOCTBEHHOTO cyllecTBOBaHus. MHaue roBops, OMoTa OpraHu3yeT Ii100agbHble TapaMeTphbl


https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0_%D0%93%D0%B5%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%BB%D0%BE%D0%BA,_%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%BB%D0%BE%D0%BA,_%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81

Cpenbl, HeTPEpPBhIBHO TOJACTpanBas ux "moxa ceds'", B mporecce COOCTBEHHOTO JBOJIOIMOHHOTO
pa3BUTHSL.

"...Becp 00mMK 3eMiH, KIMMAT, COCTaB TOPHBIX MOPOJI, BO3AYXa U OKEaHCKUX BOJ €CTh HE
TOJIBKO PE3YJIbTAT I€OJIOTMYECKHX MPOLECCOB, HO M SBJISIETCS CICICTBUEM IPUCYTCTBUS KHU3HH.
bnaronapst Hempekpamaromencss aKTHUBHOCTH JKMBBIX OPraHU3MOB, YCJIOBUS Ha IUIAHETe
MOJNJEPKUBAIOTCA B OJIArONPUSATHOM JJISl KU3HU COCTOSHMM Ha TPOTSHKEHMM TocienHux 3,6
MuIMapaoB Jjer. JlroOble BUIbL, KOTOphIE HEONArompusiTHBIM 00pa3oM BIMSIOT Ha
OKPYXKAIOIIYI0 Cpeay, AENaloT €€ MEHee MPUTOJHON s MOTOMCTBA OyayT, B KOHIIE KOHIIOB,
M3THAHBI TaK ke, Kak Oosiee ciadble, IBOJIOLUOHHO HEMPUCIIOCOOICHHbIE BUBL..."

Axmyanona au «xonyenyus 'eu»? Moowcem au ona nomouv 6 usmMeHeHuu MUpo80o33peHs.
yenogeuecmea?

Keiic — 3aganue Ne 4: «Mccaenyiite 00,1acTh IPUMEHEHHUS».

OnHO W3 BaXHEHIINMX HANpaBJICHUH COLMAIBHOW 53KOJOTMHUU — IKOJIO02Usl 4eno8eKd,
y4acTBYyeT BO MHOT'HX €CTECTBEHHBIX U COLMAJIBHBIX HayKax, TaKuX,
KaK aHTPOIIOJIOTUSA U leMorpadusi, SKOHOMHUKA, apXUTEKTypa M TOpOJCKOE IUIAHUPOBAHHE,
MeIUIUHA U TICUXOJIOTHsI U MHOTHUX JIPYTHX.

Ilpuseoume npumepol npemeneHus IKOA02UU Ye08eKa U OPYUX HANPABIEHUU IKOI02UU
8 @vlulenepeducieHnblx Haykax. Ilpuseoume npumepvl npemeneHusi HANPAGIeHUl dKOI02UU
yenoeeka 8 Opyeux HayKax.

Keiic — 3aganmne Ne 5: «IIpogoszkuTe aHAJIOTHION»

Kaxxnas ecrecTBeHHOHAYYHAs TUCHUIUIMHA UMEET CBOIO «0a30BYIO €IMHUILY U3yueHUs». B
¢u3uKe 3T0 — aToM (YacTHIla), B TUCTOJIOTHU — TKaHb, B (PU3MOJIOTUU — OpraH, B IUTOJIOTHH —
KJIETKA, B DKOJIOTHHU —

Pazgen: OUJIOCO®CKHUE ITPOBJIEMBI BHOJOI'MU, MEJIUIOUHBI U
BETEPUHAPHOM MEJULUHBI.

Keiic-3aganue Ne 6. «BoccTaHOBHTE TEKCT)»
MeaunnHa Kak Hayka — 3TO CHelU(pUUIEecKoe eIUHCTBO MO3HABATENbHBIX M IIEHHOCTHBIX (opM
OTpaKeHUsI U MPEoO0pa3oBaTEIHLHON AEATeIbHOCTH. B HEll aKKOMYITHPYIOTCS 3HAHUSI O 3/I0POBbE
u , IIeUCHUH U , HOpME H , O IIATOTCHHOM H
BIIUSTHUY Ha MAllMEHTa MPUPOIHBIX, COIIMATBHBIX U HHBIX (PAKTOPOB.

Keiic-3aganue Ne 7. «BoccTaHOBUTE TEKCT»
®wiocodusi MEAULMHBI NpU3BaHA BBIMOIHATH PAJl CYIIECTBEHHBIX OOILIEHAYYHBIX (YHKIUI
METOI0JIOTHYECKOTO, U aKCHOJIOTHYECKOTO0 XapakTepa Kak B TUIaHE

MCKIAUCHUIITIMHAPHBIX CBsI3€M MEIUIIMHEI C (I)HHOCO(I)HCﬁ, T'yYMaHUTapHbIMU U
HayKaMH, TaK U B CaMOM CHCTeME MUJIUIIMHCKHX HayK.

Ococ0o B KauecTBe Hp06HCMBI (pI/IJ'IOCO(I)I/II/I MCIUIHUHBI CIICAYCT OTMCTUTL CBA3b KIIMHUYCCKOTO
MBIINUIJICHUSA C PA3BUTHEM HHCTPYMCHTAJIBHOTO apCCHasla MCIUIMHBI, a4 TAaKXKC C TEXHUKON H



https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

Keiic-3aganne Ne 8. «BoccTaHoBHTE TeKCT»

Ocob6ennoctu pa3Butus MeauuuHbl XX-XXI| BB. — 3TO mpex/ie BCEro HaKOIMJICHWE OTPOMHOTO
o0beMa 3HaHWW, MHOrooOpa3ue TEOpEeTHYECKMX OCHOB KIMHUYECKUX U
noaxonoB. JlaBuHa HayuyHOW WHGOpMAIMM B HACTOAIIEE BpPEMsI CTaBUT

npoOsieMbl €€ pPaIMOHAIBHOTO WCIONB30BAaHUSA: OT ONEPATUBHOCTH W IPPEKTUBHOCTH €&
UCTIOJIB30BaHUSI BO MHOTOM 3aBHCHUT IPOTPECC COBPEMEHHOH COLMAIBHOW U

MEIUIUHEL.

Keiic 9. «IIpoananu3upyiite TekcTbD» (pa3aes: puiocodpckue npodaeMbl OHOJIOTHH)
1. «l'ennanbHOCTh JlapBuHa, — orTmeuaer akamemek H.B. TumodeeB-PecoBckmii B pabote
«['enerunka, 3BONIONNA U TEOpPETUUECKass OMOJOTHA», — ObUIa B TOM, YTO OH NEPBBIM YBUAET B
NpUPOJIe TMPHUHIUIT E€CTECTBEHHOIO OTOOpa, €CTECTBEHHO-HCTOPHUYECKUN MEXaHH3MABOIIOIHUU
JKUBBIX CYIIECTBY.

Ilpoananuzupyiime u oyenume smo evickazviéanue. Axkmyanvno au owo? Hyoxcoaemces nu
meopus Y. Jlapsuna 6 3awume ce2o0us?
2. 1O. YaiikoBckuit B cratbe «/IMMyHuUTeT Kak Oopb0Oa 3a CYIIECTBOBAHHE» OTMEYAET:
«UMMYHOJIOTHUA... (popMHUpoBanachk B Mapajiellb ¢ JAPBUHU3MOM, Yepras MU U3 Hero u W3
JaMapKu3Ma. .. YCIIeXH U HeyJau SBOIIONMOHU3MA Ha HEH Jierye BCero BUIHBI»

Mooicno u Habodams 360110yuio ce2o0ns? Ilonpobylime npusecmu npumepboi.
3. «Hamuume B OuWonoruu OECUYHMCICHHBIX MPOOJIEMHBIX BOIPOCOB BBI3BIBAET K JKU3HU
dunocoduro O6monoruu. buonorus — cyOHayka, (unmocodus Oumonmornu — mMeraHayka. Bmecre
OHM KakK pa3 u o0Opa3yroT Ouonoruio... dunocodus OUOIOTHU CIOKHUIACH JIUIIL B TEPBOM
nosioBuHe 1970-X rr. 61arogapst padoram J[pBuna Xamra u Maiikna Prroza» (B.A. Kanke).

Hoxkaosicume umo ¢hunocogpus buonozuu — 5mo memanayxa
4. Pycckuii 300mo0r u Teopetuk 6uonorun H.A. 3apenkoB B pabore «TeopeTrueckas OUONIOTH»
OMKCHIBAET TpH 00pa3a OMONIOTuu: PU3UKO-XUMUYECKYIO OMOJIOTHIO, TPAAUIIMOHHYIO OHOJIOTHIO
U TEOpUIO0 E€CTeCTBEHHOTO oTOOpa. «lIpu3HaBas 3aciy’)keHHO HCKIIOUUTEIHFHOE TOJI0XKECHUE
JapBUHU3MAa B OMOJIOTHH, €T0 OJIarOTBOPHOE BO3JEHCTBHE Ha BCE €CTECTBO3HAHUE WM OTIABas
nokHoe mamsati Y. JlapBuHA, BETMKOTO TPY)KEHUKA U BBIAIONIET0Cs OMoJora, Hajo MPU3HATh,
YTO TpaJAUIMOHHAS OMOJIOTHS, UMEIOIAs JeJI0 C KU3HBIO TAKOH, KaKasi OHa eCTh, Ooraue Teopuu
HBOJIFOIIMH, OCBEIIAIONIEH MyCcTh BaKHEHIINH, HO BCE )K€ IMH U3 aCIIEKTOB OHOJIOTHUI.

Kaxue memooonocuueckue ciedcmeus blmeKkaiom u3 3mMo20 CYHCOeHUs U KaxKoe 3HadeHue
OHU UMeIom ONl5l cO8peMeHHOU hunochuu buonrocuu?
5. Aurnmiickuii yuensiii XX B. [[x. bepHan mucan o KOpeHHOM pa3iW4MM, B OCHOBE CBOEH
¢unocopckom, Mexay Ouojoruell M TOYHBIMH Haykamu, ocoOeHHO ¢usukoi. B ¢usuke,
oOpamtan BHUMaHue bepHai, «MbI MOCTYIUPYEM, YTO CYHIECTBYIOT dJIEMEHTApHBIC YaCTHUIIBI, U3
KOTOPBIX IocTpoeHa Beenennas. bruonorus ke, B oTm4ne oT GU3UKHU, 3aHUMAETCS OTIMCAaHUEM U
cucreMarn3anueil (pakToB, OTHOCSAIINXCS K BEChMa CIENHATBPHOMY KOMIOHEHTY BcenenHoit — k
TOMY, YTO MBI Ha3bIBAEM >KHU3HBIO MJIH J1axe OoJjiee Y3KO — 3eMHON KU3HBIO. ITO B OCHOBHOM
onucaTenbHas Hayka, Ooiblle MoxoxXass Ha reorpaduio ¥ MMemas AeI0 cO CTPYKTYpoH u
¢GyHKIHEH HEKTOPOro 4Hcia cBOCOOPa3HO OPraHM30BAaHHBIX CHUCTEM B OINpPENENEHHBIH MOMEHT
BpPEMEHU Ha OTpeJIeIIEHHON TUIaHeTey.

B uém ycmampusaemcsa gunocoghckuii (oHmonocuuekuti u 2HOCeon02UYecKuli) xapaxmep
npobnemvl? B uém ynuxaibHocmos 00vekma nosHauus?



Keiic-3ananune Ne 10. «<BoccTaHOBUTE TEKCT»
1. buosorus (ot rped. bios — xu3ub+ 10g0S — yueHue) — 310 oTpacib HayKu, KOTOpast COCTOMT U3
32 nayk. [lepeuncnure ocCHOBHBIE:

2.K JIunneit (1735) co3nan cucreMy kiaaccudukaui
3. O TpyAHOCTSAX MOCTPOCHHS OMOJIOTHYECKON TEOPHH CBHUAETENbCTBYET pa3Butas T. IllIBaHHOM

(1839)
4. O630p OMOIIOTUYECKUX OTKPBITHHA BIIOTH A0 Tpyna Y. JlapBuna « » He

MO3BOJIIET OOHAPYKUTH PENIAIOIINN TPOPHIB B HAYYHYIO OMOJIOTHYECKYIO TCOPHIO.
5. Tlo H. TumodeeBy-PecoBckomy, ocHoBHast 3acinyra Y. JlapBuHa cocCTOssia B OTKPBITHH
OHMOJIOTHH, @ UMEHHO TIPHUHIIAIIA €CTECTBEHHOTO 0TOOpA.

6.CuHTeTHYECKAs TEOpUA 3BOJIIOI U — 9TO CHHTE3

Keiic-3ananune Ne 11. «Mccienyiite 061acTh NPpUMeHEHH

1. BypHbIii mporpecc T€HOMHKH, OCOOEHHO TpH IJIAHUPOBAHUM W TIPOBEJCHHHM TEHOMHBIX
UCCIICIOBaHM, TpeOyeT STHYECKOTO0 M TPABOBOTO PETYIMPOBAHHS, AaHAIHM3a COLUAIBHO-
dmrocopckux mpoodiIeMm.

B kaxue wmedcoucyuniunapnvle cgepvl emopeaemcs sma npobaemamuxa? 10e moodcem
NPUMEHAMbCA?

2. CoBpeMeHHbIE MEIHMIIMHCKAE TEXHOJOIMH HAIlCJICHbl Ha TPOJUICHUE TEJICCHOM,
Oouosornyeckoi xu3Hu. OIHOOOKOE PAa3BUTHE TAKHX TEXHOJIOTHH, 10 MHEHHIO D. DyKysMbl,
y)Ke€ CTaJ0 MPUYMHON TOTO, YTO OOIIECTBO YIENISET CIMIIKOM 0OJbIIOe BHUMAHHE MpoOIeMaM
9BTaHA3WHM M ACCHCTUPYyeMOro (BpauoM) camoyoOuiicTBa. [103TOMy MHOTHE JIIOIM MPOIJICHHE
JKU3HU y’K€ He BOCIIPUHHMMAIOT Kak 0J1aro.

T'0e moocem bbims npumeHuma 2ennas umdxcenepusn? Hoeas cennas umdcenepus — 3mo nymo K
HOB0UL (hopme eB2eHUKU?

3. ®unocodust 310pOBbsS HE MOXKET cO3/laBaThCs 0e3 aHanu3a (PyHJAaMEHTaJIbHBIX OCHOBAHHM
ObITHSI ~ yeloBeKa, OOmecTBa M MPUPOJBI B  HMX  CIOXKHBIX  B3aUMOCBA3SIX U
B3aMMOIIPOHUKHOBEHHUSX, CONPSDKEHUAX, 0e3 oOpalieHus K npolieMe LEeHHOCTH Yell0BeYeCKOn
YKHU3HH B LIEJIOM, A HE TOJIBKO LIEHHOCTH 3/I0POBbSL.

UYmo 6ydem MeHAMbC 6 YCMAHOBKAX U OPUEHMAYUsx Kyabmypvl 0OyOywezo cesa3u ¢
npobremamurxou 300posvs yenoseka? Kakue ompaciu 9KOHOMUKU U XO3AUCTBOBAHUSL OONHCHBL
BO3HUKHYMb !

Pazpen: ®UJTOCOPCKUE NPOBJEMbI CUHEPI'ETUKUN.
Keiic-3apanune Ne 12. «OueHure no3uumnio»

CdopmupoBaBIINCh B HEApPax €CTECTBEHHBIX HAyK, TaKMX Kak MaTeMaTHKa W (DU3HKa,
cuHepretrka B Hauane XXI B. HallIa CBO€ MPUMEHEHHUE B COLMOJIOTUH, JIMHTBUCTHKE, SKOJIOTUU
u ¢unocodun. OGHAPYKUIOCH YAUBUTEIHFHOE CXOJCTBO YPAaBHEHUH, OMUCHIBAIOIIUX MPOIECCHI
B CaMbIX PAa3IUYHBIX OOJACTSAX 3HAHUSAX, YTO TMO3BOJWJIO TOBOPUTH O CTPYKTYpPHOM MOAOOWHU
MPOIIECCOB CAaMOOPTAaHM3AIUU JIIOOBIX cUcTeM. MIHbIMU clioBamMu, pa3HbIe TIO MPUPOJIE SBICHUS
MoryT uatu no cxoxemy crenaputo. C.I1. Kamumma, C.II. KypaiomoB u I'.I'. Manunenkuii B
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http://www.keldysh.ru/departments/dpt_17/Kurdumov.html
http://www.keldysh.ru/departments/dpt_17/gmalin.html

cBoeM obmieM Tpyae «CuHepreTMka W TPOTHO3BI OyAyIIero» ormedanu: «MOXXHO H3ydaTb
camble pa3HbIC SBIICHUS, TUCATh Pa3HbIC YPABHEHHsSI M IMOJIy4aTh OJHU U T€ K€ CIEHapUu. ITO
nopasurtenbHo. McciaenoBaTeny MBITAIOTCS YBUACTH 3a 3THM HOBBIH, Ooliee TIIyOOKUN YpOBEHBb
€AMHCTBAY.
Oyenume npugedEHHOe BbICCKA3LIBAHUE 8 PAMKAX OHMONIOSUYECKOU U MUPOBO33PEHUECKOU
napaouembi.

Keiic-3agauue Ne 13. «BoccTaHoBHTE TEKCT»
CunepreTu4yecKue HanpaBJIeHUs :
- Teopusi HCCIIETyeT CBEPXCIIOKHYIO, CKPBITYIO YIIOPSA0YCHHOCTh TIOBEACHUS

Ha0JI0/1Ta€MOI CUCTEMBI; HAIIp. SBJICHUE TYPOYJIEHTHOCTH

- Teopus 3aHMMAETCS M3YyYCHHEM CIIOKHBIX CaMOIOAOOHBIX CTPYKTYp, YacTo
BO3HUKAIOIIUX B pe3yJIbTaTe cCaMOOpraHU3aliu.

- Teopusi UCCIeAyeT TOBEJACHUE CaMOOPTaHU3YIOIIUXCS CHUCTEM B

TepMuHax OMpypkaums, aTTPaKTOp, HEYCTONYNBOCTD;
- CHHEPreTHKA U MPOrHOCTHKA IIPOTHO3UPYET Ha OCHOBAHUU CIIEIUATBHBIX

JIMHIBUCTHYCCKHX I/ICCJ'IeI[OBaHI/Iﬁ 6y,I[y1_I_II/I€ COCTOAHUA ITOACUCTEM A3bIKA.

Teopusi IMHAMHYECKOI0 Xa0Ca UCCIEAYET CBEPXCIOXKHYI, CKPBITYIO YHOPSAJOYEHHOCTH
MIOBEJICHUS HAOII0TAEMOM CHCTEMBI; HaIIp. SBIICHUE TYPOYJIEHTHOCTH,

- Teopus (PPAKTAJIOB 3aHUMACTCS HM3YUYCHHEM CIIOKHBIX CaMOIOJOOHBIX CTPYKTYp, YacTo
BO3HUKAIOIIKX B pe3ysibTaTe camoopranuzanuu. CaMm mpouecc caMOOpraHU3alui TaKKe MOXKET
OBITH (PpaKTATBHBIM,

- TeOpHSl  KaTacTpo uccienyer IOBEACHHE  CaMOOPIaHMU3YIOLIUXCS ~ CUCTEM B
TepMuHax OMpypkanms, aTTPaKTOp, HEYCTONYNBOCTD;

- JIMHIBHUCTHYECKAsl CHHEPreTMKa W NPOrHOCTHKA IIPOTHO3UPYET Ha OCHOBaHUU
CIeIUATBHBIX TUHTBUCTUYCCKUX UCCIIEIOBAHUM OyIyIIIHE COCTOSIHUSI TIOJICUCTEM SI3BIKA.

Keiic-3ananne Ne 14. «IIpuBeanre npumep»

B pamkax cuHepreTuyeckol KOHUENUUHM CYMTAETCH, YTO OOIMMMH JUIA BCeX
IBOJIIOLMOHUPYIOIIUX CHCTEM SABJISIOTCH:

- HEPaBHOBECHOCTb,

- CHHOHTaHHOE 00pa30BaHNE HOBBIX MUKPOCKOITMYECKUX (JIOKaIbHBIX) 00pa30oBaHui,

- I3MEHEHUS HA MaKPOCKOIIMYECKOM (CUCTEMHOM) YPOBHE,

- BO3HUKHOBEHHE HOBBIX CBOWCTB CUCTEMBI,

- 3Talbl CAaMOOPTraHU3ALMU U (PUKCAIIUN HOBBIX KAYECTB CUCTEMBI.

IIpoananusupyiime oannoe nonodicenue, NONLIMAUMECh HAUMU €20 N0OMeepIcOeHuUe,
npugeoume Ha2AA0Hbll NpUMep, OCHOBAHHBIU HA 8AULEl HAYYHO-UCCIe008AMENbCKOU pabome.

Keiic-3ananne Ne 15. «IlpuBeanre npumep»

OaHO W3 OCHOBHBIX TIOJIOXKEHUM CHHEPIeTUIM TIJIACUT: B COCTOSIHUAX, JAlNEKUX OT
paBHOBECHs, HA4YMHAIOT  JIeHCTBOBaTh  OM(ypKallMOHHbIE  MEXaHU3Mbl —  HaJIU4He
KpaTKOBPEMECHHBIX TOYCK PasaABOCHUSA MIEPEXOJa K TOMY HIIN HUHOMY OTHOCHUTCJIBHO

JOJITOBPEMEHHOMY PEKUMY CHCTEMbI — aTTPaKTOpy. 3apaHee HEBO3MOXKHO MpeAcKa3aTh, KaKon
13 BO3MOXKHBIX aTTPaKTOPOB 3alMET cucTema.
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%85%D0%B0%D0%BE%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D1%83%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%82%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%83%D1%81%D1%82%D0%BE%D0%B9%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%85%D0%B0%D0%BE%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D1%83%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%82%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%83%D1%81%D1%82%D0%BE%D0%B9%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D0%B1%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BE%D1%80

Ilpuseoume Haens0uwlll npumep A61eHUs Ougyprayuu u OarbHeuwul nepexo0 K COCMOSHUIO
pasHosecus, KOMopwiti Oyoem OCHOB8AH HA UCCIe008AHUU 2eHe3UCd U UCHOPUYECKOl OUHAMUKU
maxux cghep uenoseuecKkol YusUIU3ayuy Kaxk HayKa, oowecmaeo, NOIUMuKa, Kyavmypa u np.
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HCTOPUA OUITOCOPUU HAYKHU B JATAX, JIMOAX H
COBBITHUSAX.

3A/IAHUE:

- O3HAKOMMEeCb C OCHOBHbIMU SNOXAMU U OCODEHHOCMAMU 83AUMOOEUCTNEUs
@unocoguu c ecmecmeenHvIMU HAVKAMU,

- omcredume GIUAHUE eCMEeCMBEeHHOHAYYHbIX OUCYUNIUH HA NOsGIEeHUe
HOBbIX QUNIOCOPCKUX KOHYENYULl U CMEHY MUPOBO33PEHYECKUX NAPAOUSM,

- gvlABUmMeE, KAK OMKpblmus 8 ecmecmeennvlx oucyunaunax u HT peeonioyuu
U3MEHSIOM He MOAbKO HAYYHYIO KAPMUHY MUpY, HO U uiocopckuil 8321150 HA MUp.

HUCTOPUA HATYPOUJITOCO®PUHU U PNITOCODPUH DKOJIOI'MHU

AHTHYHOCTD

B uentpe rpeueckoii Gpuiiocodpun cTosiv BONPOCHl COOTHOLIECHUS MPUPO/IbI U YETIOBEKa.
AnTnuHas Qunocodus KOCMOLIEHTPUYHA, TJ€ KOCMOC TOHHUMAaeTCsi KaK Hepas3JelieHHOCTb
npupoabl u uenoeka. danec, Jlemokpur, Cokpat, [InaTton, Apucrorenb, DNUKyp — TaKOB
JlaJIeKO He TOJHBINA mepedeHb (uiIoco(oB, pa3MBIIUIABIIMX U O YEIOBEYECKOM OBITHH, U 00
OKPY’KaIOIIEH YEI0BEKa IIPUPOIE.

Muuerckue HaTtypguiaocodbl nbiTaauchk oOBICHUTH CTpoeHUE BcenenHoit Metogamu
MATEMaTUKU U aCTPOHOMHUU. DOPMUPYIOTCSI KOCMOTOHUYECKUE MPECTABICHUS O IPUPOJE, TAE
U3 Xaoca BO3HUKAET TAPMOHMYHBIM KOCMOC (IIOPSAJO0K), KOTOPOMY JOJKHO COOTBETCTBOBATH
nonobHoe moBeneHue uenoBeka. [losSBISAIOTCS MpelncTaBiIeHHs O OECKOHEYHOCTH MHUPOB, O
mapooOpa3HoCTH 3eMITH, KOTOpasi BUCUT 0e3 BCSAKOI OMOphI B LIEHTpe HEOECHOM cdephl.

IMudarop obpamaer BHUMaHUE HA TOPSAIOK, TAPMOHUIO U 3aKOHOMEPHOCTD, LIAPSIINE B
MHUpe W BHepBble BBOAUT MoHsATHE Kocmoc. UenoBek MHOTMMH aHTHYHBIMHU (uiocopamu
paccMmaTpuBaics Kak 4acTHlla 3TOTO BEIMKOro, HeoObsATHOro u Oe3rpannuHoro Kocmoca —
MBICTISIIAN MUKPOKOCM.

IInaTon cuuTan, 4To MU3MEHEHUS B NPUPOJE — ATO €CTECTBEHHOE U HEU30eKHOe
MEPEPOKICHUU CaMHUX BEIeH, KOTOPBIEC JUIIH ClIa0ble KOMMUHU BEYHBIX U HEM3MEHHBIX B CBOEM
COBEpLICHCTBE UJIEH.

s ApucroTesisi, HAQ000POT, MPUPOJA — STO U €CTh HAYATO JIBIKEHUS U U3MEHEHUS.
Hesnanue nBrkeHHs, BiIeUYeT 3a cOO0N He3HaHUE MPUPOABL. Takke APUCTOTENb, KaK U IPyTHe
AQHTUYHBIE MBICIUTENN pa3Aesl MPUPOJHOE, €CTECTBEHHOe — (IOCHC U HENPHUPOAHOE,
HCKYCCTBEHHOE, CO3JJaHHOE YEJIOBEKOM — Te€XHe. Bce co3maHHOe NMpUpPOAOM MMEET B CAMOM
ceOe Hayajgo JBWXKEHHMS U TIOKOSA, a BEIIU, OOpa30BaHHbIE HCKYCCTBEHHO HE HMEIOT
BPOKJICHHOI'O CTpeMJIeHHMsI K Hu3MeHeHuto. OTciojla U pa3rpaHUueHUE B JpPEBHErpedYecKou
dbunocopun HayKN 1 MEXaHUYECKUX UCKYCCTB.

384-322 1r. 10 H. » - ApHcTOoTeNb B pabdote "McTopuu KUBOTHBIX'" pa3uvai BOJHBIX H
CYXONYTHBIX XMBOTHBIX, IUIABAIOIINX, JETAOIINX, MOI3A0MMUX U U3ydal TaKUe BOIPOCHI, KaK
MPUYPOYCHHOCTh OPTaHU3MOB K MECTOOOUTAHUSM, OJMHOYHAS WJIHM CTaiHAasl )KU3Hb, pa3UUMs B
NUTAHUU U T. 1.

23-79 rr. 1. 3. - Ilnunnii Crapuuii ucciesoBain BONPOCH CTPOSHUS U KU3HH OPTaHU3MOB B
ero 3HaMeHuToi padote "EcTecTBeHHas ucropus'.

AHTHYHOE TIOHUMaHUE IPUPOJBI, TZI€ NMPUCYTCTBYET PA3IECICHHE BCEro CYIIEro Ha
€CTECTBEHHOE M HCKYCCTBEHHOE, Ha 3€MHOe€ M HeOecHoe, Ha BEYHOE, HEU3MEHHOE,
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COBEPIICHHOE W YYBCTBEHHO-BOCIIPHHUMAEMOE, TICHHOE B 3HAYMTEIBHON Mepe Mepenuio B
CpeIHEBEKOBYIO HaTypduiocoduro.
CpeHeBeKOBbE
[Ipupoga B CpeqHEBEKOBbE — 3TO BeCh YHHUBEPCYM, BECh MHp, BCE, YTO CO3/aHO

Tsopuom. IIpupona HamensieTcss €AUHBIM CMBICIOM, OpPTraHU3aIMel, 1e1eco00pa3HOCThIO, TaK
KAaK OHa 3aMBIIUIEHa U CO3/laHa borom Kak HEYTO XOpOILIO YCTPOCHHOE LENoE. 3a BCEMHU
U3MEHEHUSIMU B NPHUPOJIE YEJIIOBEK BUIUT CKPBITbIE O0KECTBEHHbBIE CHIIBI, BCE M3MEHEHUS U
CBSI3U B IIPUPO/IE IPOUCXOAT B COOTBETCTBUU C OOKECTBEHHBIM 3aMbICIIOM.

@paHuucK A3MCCKHI HE TPUHUMAT COJCPXKAIIyIOCs B buUOMMM WA TOCmoacTBa
YeJIOBEKa HAJl MPUPOAOH M CUUTal €€ NPU3HAKOM JIbSBOJIBCKOTO MCKYIICHUS U HENOMEPHBIX
aMOMLIMM 4YeJIOBEKa, €ro IPEXOBHBIX JKEJAHUM MU CTPEMJICHHI BO3HECTHUCH 3a CYET JPYruX
KUBBIX «CYILECTB», OH BBICTYIAJ 3a "paBEHCTBO BceX TBapel' mepex nunom bora.

AabOept Besmkuii B CBOMX KHHMTrax O pacTeHHSAX NpUAAET OOJbIIOE 3HAYCHHUE YCIOBHSIM
UX MECTOOOMTaHUs, I/iI¢ NOMHUMO IOYBBl BAXKHOE MECTO YIEISET «COJHEUHOMY TEILly»,
paccMaTpuBasi IPUUMHBI « 3UMHETO CHa» Y PACTEHHUN; pa3MHOKEHHE U POCT OPraHU3MOB CTaBUT
B HEPA3PBIBHYIO CBS3b UX IUTAHUEM.

Bo3poxnenue

B snoxy Bo3poxaeHus NOHATHS — 4YENOBEK, NPHUpPOAA W bOr HamoJHSAIOTCS HOBBIM
CMBICIIOM. YenoBEK CTaHOBUTCS TBOPLIOM, MOJOOHBIM bory, mpuuacTHbIM KO BCEM BHJaM
nestenbHoCcTH. OH JIMIIL MEHEE COBEPLICHEH, YeM TBOpell U MOXKET, ONMUpasiCh Ha 3HAHUE
3aKOHOB IPUPOJIBI U CaKpaJbHbIE 3HAHUS CO3/1aBaTh U MpeoOpa3oBbiBaTh Mup. IIpupona — 3to
OOBEKT UCCIIEOBAHUS U TIO3HAHUS.

Hosas untepnperanus npuponsl 1 bora orpasunacs B yueHun nmanrensma. Huxoosiai
Ky3aHckuii cuntan OCHOBHBIM OOBEKTOM HCCIIEOBAaHMS MaHTEHCTUYeCKOro bora, KoTopslii
CYLIECTBYET B HEPA3PHIBHOM €IMHCTBE C MUPOM IIPUPOABI.

Jxopanano BpyHo ortoxnectBiusier bora m mpupony, Hanenser UX OJMHAKOBBIMHU
KauecTBaMH: BEYHOCThIO, 0ECKOHEUHOCTbIO, HEYHUUYTOXKUMOCTbIO, TBOpUecTBOM. CuuTas, 4To
O0eckoHeyHOCTh BceeneHHoil — 310 cienctBue OeckoHeuHoil momu bora, BpyHo ypaBHUBan
MoIIb Npupoasl 1 bora.

['eorpaduyeckue OTKpBHITHS B 310Xy B0o3poxkaeHUs, KOJOHU3AIMS HOBBIX CTpaH SIBUJIACh
TOTYKOM K pa3BUTHIO OMOJIOTMYECKMX HayK. TEeXHHYECKHe U €CTECTBEHHBIE OTKPBITHS,
OTKpBITUSL B TpPUPOAHONW cdepe cramum ocHOBOM U 0a3oi, Ha KOTOPOHl CJOXHIIAch
Hatyppuiocopus XVI B.Hakorienne um omnucanue (GakTHYECKOro marepuaia IMpHUBENIO K
CO3JJaHUIO0 HOBBIX MUPOBO33PEHUYECKUX KOHLICTILIUH.

Hogoe Bpemsi

B HoBoe Bpems mnpupoja CTaHOBUTCS OOBEKTOM HAyYHOrO aHalM3a U MOMNPHUIIEM
aKTUBHOM NpPaKTUYECKOM JEeATENbHOCTH YEIOBEKa, MacHITadbl KOTOPOH, B CHIy YCIEXOB
KalnuTaanu3Ma, MOCTOSHHO HapactaioT. [Ipupona moHumaercs Kak OOBEKT MPHIIOKEHUS CHII
YeJIOBEKa B COOTBETCTBUU C JAHHBIMU €CTECTBEHHBIX HAYK — (PU3UKH, XUMUHU, OUOJIOTHH.

OTkpbITHS B U UcciienoBaHus B obnactu ectecTBo3Hanu (A. Llezanbnuna, /1. Pes, K.
Typuegopa, P.boiinsa, ®.Pean u ap.), pazpaboTka HOBOI METOA0JIOTUU TTO3HAHUS COSAMHSET
€CTECTBEHHOHAYYHbIE OTKPBITHS C PUIOCHCKUM OCMBICICHUEM.

Takke B 3TOT MNEPUOJ NOSBISAIOTCS MEPBbIE MPOTUBOPEUMS MEXIY UEJIOBEKOM U
MPUPOJION — YETIOBEK CTall CYMTATh ceOsl TJIaBHBIM BO BCEM MHpoO3JdaHWU. Bepa B mporpecc,
HayKy U pa3yM, 3TO TJIaBHAsl OTIUYHUTEIbHAs 0COOEHHOCTh ATOTO MEePHOIa.

IIpocBenieHue
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B »snoxy IlpocBemienuss Bo3pacTtaeT MHO3HaBaTeNIbHO-TIPeoOpasyromias IesTeIbHOCTh
YEJIOBEKA, aKTUBU3UPYETCSl CTPEMJICHUE MPOHUKHYTh B TaHbI IPUPOJIbI, TO3HATH €€ 3aKOHbBI U
COOTHECTHU C HUMHM 3aKOHBI 4yesloBeuecKol xu3Hu. VccnenoBanus npuponsl A.Peomiopom, JI.
Tpambae, C.I1.KpamenunnnukobiM, U.U. Jlenexunbim, I1.C. Ilannacom, K. Jlunneiiem,
K. Broddonom u ap. chopmupoBau 0coObIi, MPOTPECCUBHBIN MOAXO0] K H3YYCHUIO SIBICHUI
MIPUPOJBI U CIIOCOOCTBOBAJIY TMOSIBICHUIO U 00 M3MEHEHHUSX OPraHU3MOB B 3aBUCUMOCTH OT
OKpY’KalIIUX ycJIoBUU. ['ocrioacTBOBaBIIAs B 3TOT MNEPUOJ MEXAHUCTHUYECKAsT KapTUHA MUpa,
MPEACTABISUIA IPUPOAY KaK CIIOXHBIM MEXaHU3M, KOTOPBI MOXXHO JI€TaJIbHO HCCIEA0BATh.
UYenoBek, OBJa/IeBaeT HOBbIMU 3HAHUSIMHU, YMEHHUSIMU, HaBbIKAMU, paciiupsieT chepsl BIAUSHUSL
Ha IPUPOAY, CO3AACT TEXHUYECKHUE YCTPOMCTBA, JAIOLIUE €My HOBBIE BO3MOXKHOCTH ITO3HAHMS
U TIOKOPEHHUS OKPYKAIOIEro MUpa. DKOJOTUYECKUX UAEH KaK TAKOBBIX €Il1€ HET, HO HAUMHAET
CKJIAJbIBaThCS DKOJIOTMYECKask TOUYKA 3pEHUS HAa U3y4aeMbI€ SIBJICHUS IIPUPOBI

Kan Kak Pycco cuurtan, 4ro B KyIbType M LUBHIU3ALMM TAaUTCSA BEIUKOE 3JI0,
YIPOXKAOIIEE €CTECTBEHHOCTH MHUpa W M3HAYaJIbHOM HEMOPOYHOCTH 4esoBeka. OH MpoBO3-
TJIacKII TIPU3BIB «HA3aJ K Ipupoie» (poMaH «IMUIIb, UM O BOCIIUTAHUNY), OJHAKO MOJ00HBIH
JIO3YHT OBbLT Majio KeM BOCIIPUHSAT.

XIX — XX Beka
XIX cronerne cTaHOBUTCS 3MI0XOM LAPCTBA PallMOHAIILHOCTH, O€30rOBOPOYHON BEPHI B

HEINOIPEIIMMOCTh ¥ MOTYILIECTBO YEJIOBEUECKOI0 pa3yMa, 4To IMOATBEPKAAIN UCCIEI0BAaHUS U
otkpeitust A. I'ym6oabara, K. b. Jlamapka, O. [dexanmouasn, K.Pyave, Y. JapBuna, J.
I'exkkens, K. MeOuyca u MHOrux JIpyrux €CTeCTBOMCIBITaTeNei. YeaoBeK MpoBesl YETKYIO
TpaHuUIly MEeXAY MPUPOIOH U IMBUIM3ALUEH, OTBEN ce0e Posib MOKOPHUTENS U IMpeodpazoBaTelis
OKpy’Karolero Mupa. Tak MpOM30ILIO OTUYXKACHHE YEIOBEKa OT MPUPOJIbI, HEOTHEMIEMOU
YacThIO KOTOPOU OH CaM U SIBJISIETCH.

[TapamienpHO CTanu AakTUBHO MPONAraHAMPOBATHCS T'YMAHUCTUYECKHE B3IJISIbL,
MPHU3BIBBI OEPEKHO OTHOCUTHCS K MPHPOJE, HE MOMYCKATh XUIIHUYECKOe HCTpebiieHue eé
oorarcTs.

Aanbept LIBeiinep pazpadoTan GpumocoPcko-3THUECKYIO KOHIICTITUIO «0JIaroroBeHus
nepesl JKU3HbI0» U MPOBO3IJIACKI PABEHCTBO Iepes 00roM Bcex TBapeil, )KUBYLIMX Ha 3eMIe
(«Pacnag 1 BO3poKaeHHE KYIbTYphl», «KynbTypa 1 aTHKa», «XpUCTHAHCTBO U MUPOBBIE pEIH-
ruu»). OH cuuTan, YTO YEIOBEK CTAHET 3TUYHBIM JIMIIb TOTAA, KOTJa XU3Hb, KaK TaKoBasd,
KU3Hb PACTEHUH U JKUBOTHBIX OYAET Ui HETO TakK >K€ CBSIICHHA, KaK >KU3Hb yeloBeka. B
KauecTBE aOCOIIOTHOTO, OCHOBHOTO MPUHIIUIIA MOPATH OH BBIIBUTANl CTPEMIICHUE COXPAHSThH
Pa3BUBAIOILYIOCS )KU3Hb, IBUraTh €€ BIepea 10 Bbicluen cryneHu. ['ymanucr IBeinuep ykasan
Ha HPAaBCTBEHHBIN acmeKkT mpoOJeMbl B3aWMOJAEWUCTBUS MPUPOABI M  YEJIOBEUECKOU
UBWIM3AIUH.

B oteuecTBeHHON Tpaauuuu mpoOiieMa B3aMMOAEMCTBHSI YENOBEKA U MPHUPOJBI
HauOoJiee TIIyOOKO TpejcTaBieHa B (Guiocoguu pycckoro kocMusMa. B sTom HampaBieHHH

BBIIECISIIOT ecTecTBeHHO-HayuyHoe (B. WM. Bepnagckmii, K. 3J. IHHuoakosckmii, A.JL.
Yu:keBckuii u 1p.) u dunocodcko-penuruosnoe (H. @. ®deaopos, B. C. CouoBbes, I1. A.
®aopenckuii, C. H. Byarakos, H. A. Bepasie u ap.) teuenus. B o0oux HampaBieHHAX
AKLIEHTUPYETCS] BHUMAHUE HA UAESX aKTUBHOM aHTPOIOJIOTHYECKON U COLIMATIbHOM SBOJIOLINH,

B3aMMOCBSI3aHHOCTH TIPUPOJBI M OOIIECTBAa, OTBETCTBEHHOCTH YeEJIOBEKa 3a BCE JKMBOE Ha
3emiie, 3a MPUPOAY BCEH MIIAHETHI, a TaK)Ke HEOOXOAMMOCTH, COSTMHUB AYyXOBHBIM U HAYIHBIN
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MOTEHIIMAJ YeJIOBEUeCTBa BHIPAOOTATh CTPATETHIO MPEOJOJICHUSI JUCTapMOHUU W KpU3HCa B
COLIMOTIPUPOTHOM chepe.

1926 r. — xpynHelmmil pycckuil yuensli XX B. Bnagumup MBanoBuu Bepnaackuit
(1863-1945) omyOnukoBan kHWry moj HasBanueM «buocdepa», Koropas o3HaMeHOBaia
POKIEHHE HOBOM HayKu O IPHUPOJE, O B3aMMOCBS3U ¢ Hel uesnoBeka. Ilo ero MHeHuro, poct
HAy4YHOTO TOHMMAaHHUS OKPY>KaIOIIEro MUpa IpUBeIeT K MpeBpalleHno ouocdepsl B Hoochepy
— HOBOE€ cocTosiHue Ouocdepsl, Mmpeodpa3oBaHHOE B "B MHTEpecax CBOOOJHO MBICISIIETO
YeJI0BEUYECTBA KaK €IMHOrO 1IeJIOT0", I/1e€ KOHTPOJIUPYEMBINA U PeryIupyeMbli mpoiecc oOMeHa
BELIECTBOM U JHEpruel oOIIecTBa ¢ MPUPOAON CTAHET Pa3yMHO COIVIACOBAHHBIM C JIAHHBIMU
HayKH mpeoOpazoBanueM mpuposl. OMHAKO, yueHbI yxe Ha rpanune XIX — XX cromeruit
OTMEYal BCEBO3PACTAIOIIME TEMIIbl JIeMOrpa)uuyeckoro pOCTa, YKa3bIBAL, UYTO <«IUIOIIA[b,
JIOCTYIHAsl 3aCElICHUI0 OpraHM3MaMH, OrPAaHWYEHA», MPEenyNnpexIan o Hen30eKHbIX
HEraTUBHBIX IOCIEACTBUIX, MOCKOJIbKY «HHM OJMH YXMBOW BMJ HE MOXET CYLIECTBOBATH B
cpele, COCTOAIIEH U3 CBOMX OTOPOCOBY.

KitoueBbiM B (hopMHUpOBaHMM KOHIIETIIUU HOOC(hEpHl SABISAETCS 0CO00€ MOHUMaHHUE
pasyma U €ro pojidi B MHPO3JaHHH, BCEICHHON M Kocmoce. B.M. BepHanckoro B mnepByro
ouepeslb MHTEPECYIOT MPOLECCHl, MpOoTeKawIe B Ouocdepe, U 3HaYCHHE YEIOBEKa B ATHX
npoueccax. ®axkTop HBOMIOLMM U NPOJOJDKAIOLIETOCS Pa3BUTUS  UYEIOBEYECTBA, OH
MIPaKTUYECKHU HE OOCYKIaeT.

1900 r. — sxomnorust opopMmIIIaCh KaKk cCaMOCTOSTEIbHAS HAYYHAS TUCITUTUINHA.

bonpuiol BKJIAX B M3Y4EHM INPUPOJHOM CpEIbl BHECIH BCEMHPHO HM3BECTHBIE YYECHBIC-
oorannkn Kiamment ApkaabeBuu TummupsizeB (1843-1920), Bacuamii BacuibeBuu
JokyuaeB (1846-1903), ®penepux Kiemenrtc (1874- 1945), Baagumup Huxonaesnu
CykaueB (1880-1967), a tak:ke Aptyp Tencsn, Jlwoasur ¢pon Bepranandu npyrue yuensie.

K cepenmne XX Beka »5KoJorus crajga MOPUMEHSITh CTPOTO HAYYHBIM MOAXO[I.
OnHOBpEeMEHHO CIOXKUJIAch TEHJIGHIIMS, KOT/a JKOJOTUsl Hayala Bce Oojiee pacHbUIsTh CBOU
yCUJIMS TI0 CJIMIIKOM MHOTHMM HampaBieHusiM. [Ipexne Bcero, 3To ObLIO CBSI3aHO C OYpHBIM
pPa3BUTHEM MOJIOJIBIX HAyK, OTHOYKOBABIIUXCS OT KJIACCHUYECKUX XUMHUYECKHX, (U3NUYECKUX,
OMOJOTUYECKUX U IPYTHUX.

Bropasi mosoBuHa XX B. M _Hayajgo XX| B. 3TO XapaKTEepU3YIOTCS BCTPEUHBIM

JBIDKEHUEM M HHTErpalueil B paziMuHBIX OTpacisX €CTeCTBO3HAHUSA, a TaKXKe COMMKEHUEM
€CTECTBEHHBIX U COLIMO-TYMAHUTAPHBIX HAYK.

Jkxopuinocopusi — CpaBHUTENBHO HOBass 00nacTh (UIOCO(YCKOrO 3HAHUA, Ha
BO3HMKHOBEHHE KOTOPOTO MOBJIMUSIM OypHOE pa3BUTHE €CTECTBO3HAHUS, MPOIBHHYBIIErOCsS B
NocjelHEe BpeMsl B «TYMAaHU3UPOBAHHOCTHW», a TaKXKe€ HENPEPHIBHO OOHOBIISAIONIErOCs
TEOPETUYECKHE U HKCIIEPUMEHTAIbHbIE CBEACHMS O TUIaHETE.

BaxxnpiM mpeMeToM aHamu3a SKoPmiIocohuu — 3TO OCMBICIEHHE TpoOieM Oymayiiero
3emiu, OMNpeJesieHue JOMYCTHUMBIX TpaHUI] AHTPONOTNeHHOW Harpy3ku Ha Ouocdepy u
OTBICKAaHHE TaKUX CIIOCOOOB B3aMMOJEHCTBHS C MPHUPOJHBIMU OOBEKTaMH, KOTOpble Obl He
NPUHOCWIM KaTacTPOPHUECKUX IMOCIEIACTBUI 11 OKpYXKarollei cpeabl U caMoro uenoBeka. A
TaK)K€ CTPEMJIEHME INPHUIATh MOHATUIO XU3Hb IPUOPUTETHYIO POJIb B CUCTEME LEHHOCTHBIX
OpHEHTAINI Ka)KJIOT0 YEIOBEKa.

Ha ceronnamnunii neHp 3xopuiiocodus ABiIseTCs AUCHUIUIMHONW, B PaMKax KOTOpPOH
TpaHCQOpPMHUpPYETCsI MOHHUMAaHHE COBPEMEHHBIX TIJIO0AJBbHBIX MpoOJieM, MPUYEM HE TOJIBKO
OKOJIOTHYECKUX, HO M COIHAIBHBIX M JaXe THoceosormdyeckux. Ha 0a3e coBpeMeHHOU
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skortocodun 3aKiIaabIBAIOTCI HE TOJIBKO OCHOBBI OXpaHbl OMocdepbl, MeToa € yaydIlieHus
U PaIMOHATBHOTO HCIIOJIB30BAHUS, HO U 00s3aTeTbHOE WCCIEAOBAHHUE BO B3aMMOJCHCTBHUH C
OKpYXaroliel ero reorpauueckoil, MTPUPOIHO-KIMMATUYECKON U KYIbTYPHOH cpemoi
obuTtanus.

Iupokuit crnekTp mpoOIeM B  paMKax OSKOJOTMM  IO3BOJIMJ  BBIICTUTH B
CaMOCTOSITeNIbHYI0 00JacTh 3HAaHUSA HE TOJIbKO JKO(MUiIocopuio, HO U CMEXKHbIE C Hel
JTUCIUIUIMHBL: BO-TIEPBBIX, SKOJOTHS 4YeJIOBEKa, SKOJOTHS KYJIbTYphl, COLMAbHAS IKOJIOTUS U
Ap.

Taxke HapocTarle 3KOJOTHYeCKHe NpoOdjeMbl W UX (HIOCOPCKOE OCMBICIECHUE
MOPOAUIN PSiF KOHUENIMI U MPOEKTOB: JEATENbHOCTh «PuMckoro kiryba», KOHUEHIUSA
«YCTOWYMBOIO Pa3BUTHUS», KOIBOJIOIMOHHAS KOHLEMIMS B3aUMOCOTJIACOBAHHOTO Pa3BUTHUSA
MIPUPO/IbI-UEIOBEKa-001ECTBa, IEATEIbHOCTh PAa3IMUHBIX MPABO3AIIUTHBIX OpPraHM3AlMi THIA
«Greenpeace» u T.11.

B pamkax otedectBeHHOUW (uiochCKOW M €CTeCTBEHHOHAay4YHOW ImKoJibl Bepnanckuit B.U.,

Tumodees-Peconckuii H.B., Moucees H. H., T'upenox ®. U., Peiimepc H.®., Darensrapar B. A.,
Kapriuackas P. C., Hanwnos-Hanunesn B.UW., Kanuna C.II., ®pomoB U. T., ¥Ypcyn A.C.,
Kypatomos C. II., KuszeBa E.H., Jlucees N.K u mHorume npyrue paspadaTbiBalidi M HUCCIEIOBAIH
MPOLIECChl TVIO0ANM3allMK, YCTOWYMBOIO Pa3BUTHUS, B3aUMOOTHOIICHHUS YEJIOBEKA, MPUPOIBI,
oOmiecTBa, BHOCS 3aMETHBIN BKJIAJ] B CTAHOBJICHHE U Pa3BUTUE — HKOJIOTHH.

OUJTOCODPCKHUE ITPOBJEMbBbI BUOJOI'A

HUCTOPUA ®NJITOCOPHUN BUOJIOI'MM (BUOJIOT'HMH) B JATAX, JIMDAX U
COBBITHUAX.

®unochus 6uonorun — ood1acTs GriI0cOPUM, 3aHUMAIOILASACT AHATU30M U 00BICHEHUEM
3aKOHOMEPHOCTEH (OPMHUPOBAHUS M PA3BUTUS KOMIUIEKCA HAyK O >KHBOM. buodumocodus
UCCIIEYeT MPHUPOLY W CTPYKTYpy OHOJIOTHYECKOTO 3HAHMSA, OCOOEHHOCTH H CHEIH(HUKY
HAyYHOTO TO3HAHUS KUBBIX OOBEKTOB M CHUCTEM, CPENICTBA, METOJABI U CHOCOOBI MOJ0OHOIO
no3HaHus. dunochus OGMOTOTUU — ITO MEXKIUCUUIUIMHAPHAS CHCTEMa 3HAHUM, 3TO 3HAHUE O
MecTe OMOJIOTHU B CHCTEME HAayKH M KYJIbTYpbl, O BIUSHUM OHOJOTMHM Ha M3MEHEHHE HODPM,
YCTaHOBOK ¥ OPUEHTALUN B KYJIBTYPE.

dunochus OUOIOTUM CIOXKUIACH JIMIIBL NepBOi nosoBuHe 1970-x rr., Onarogaps Tpyaam
aMepuKaHCKuX y4yeHbIX JlaBuna Xamuia u Malikiia Perosa.

Jlo sTtoro 6uonorus mpouula B Pa3BUTHM TPYAHBIM U NMPOTUBOPEUUBBIA MyTh: TO OHA
pa3BHBajlach Kak d4acTb (UI0CO(CKOro 3aHus, TO KakK CacOMTOSITeNIbHas HayKa, TO Kak
WHTErPAJIbHOE 3HAHUE.

B otBerax Ha BOIpCHI: B YEM COCTOMT CYHIHOCTh KHM3HM? YUem oTiIn4aercs >KUBOE OT
HEXMBOT0? — CIIOKUJIOCH JBa MPOTUBOIIOJIOKHBIX [TO/IX0/1a: BUTAJIN3M U PeAYKIMOHHU3M.

CornacHo BUTAIM3MY XHU3Hb OIpeNeNseTcss 0cOObIM HayajloM, KOTOPO€ HE CBOJUTCA C
IIPUHLIMIIOM, JIEXKAIllUM B OCHOBE HEXXHMBOW MPHUPOAbI. PEIyKIIMOHMU3M K€ IoJIaraeT, 4To >KU3Hb
MO>KHO OOBSICHUTD €€ U3NUECKON U XUMHUECKON OpraHu3aiueH.

AHTHYHOCTD.

B antuunoil ¢unocopun mnosBISETCS BHUTAJIN3M, OCHOBATEJIEM KOTOPOTO SBIISJICS
Apucrorens. OH cuuTaj, YTOOCHOBOM KMBBIX OPTaHU3MOB CJIEIyeT IPU3HATh HEMATepUAIbHYIO
nymry (mnctoxe). ImenHo oHa siBisieTcs ¢popMoii sxuBoro Tena. Jlyma ectb 00pa3 U CMBICIKUBON
OpraHu3aly, UICTOYHUK, a TaKXKe 1eJb, pad KOTOPOH KUBOE BO3HHUKAET U3 HEKHUBOTO.
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bnaronmapss ApucToTento B OWOJIOTHU YTBEPXKIACTCA HIES IIeIECO00Pa3HOCTH J>KHBOTO,
MOJTyYMBIIAs HA3BAHHE TEJIEOJOTHsl (OT TPEU. — «TEIIOC» - KUBOE). Takum 00pa3oM MOSBIISETCS
TpaauLIMs, CYUTAIOLIAS] OCHOBOM KU3HU HEMATEPUAIIBHOE OPraHU3YIOLIEE HAYAJIO.

HoBoe BpeMmsl.

AHTHYHAs TpaJuIMs TOCHOJACTBOBaJIa BILIOTH 10 HoBoro BpemeHu, B paMKax KOTOPOTO

nosBisieTcs — MmexanuuusM (XVII B.), yrmomoOsiBIINi OpraHu3Mbl U TEJIO YEJI0BEKA MAllldHAM.
[To ux mHeHMIO, (QYHKIMOHHPOBAHHE KHUBBIX OPraHU3MOB MOXHO OOBSICHUTH C IMOMOIUIBIO
xuMuH U puznku. Takoi moIX0/ MO3Ke NOTYyYUI Ha3BaHHe pelyKIMOHU3MA.

XVIII Bek.

Ho cepenunsl XVIII Beka MexaHWIHMCTHI JOMHHUpOBaTU B Ouonoruu. Ilo3gHee BHOBBL
AKTUBU3UPYETCS BUTAIMCTHUECKOE JBM)KEHUE, CTPEMHUBIIIEECS ONPEACTUTh CIEHUPUKY KU3HU U
e€ npupony.

XIX Bek.

B XIX Beke BuTanu3M, claBas CBOM MO3MIMH, CYIIECTBOBAlI NapauieIbHO C
PENYKIMOHU3MOM, KOTOpBIM, HAaoOOpoT, Habupam cuiay, VyXOoAs OT  YIPOUIEHHBIX
MEXaHHCTUYECKUX TPAKTOBOK. BMecTe ¢ TeM OcCTaBaluCh Hepa3pelieHHbIMU (PYHKIIMOHAIbHbBIE
po0OJIEMBI LIETTOCTHOCTH, 1€J1eCO00Pa3HOCTH U (POPMHUPOBAHUS )KUBOTO BEILIECTBA.

Knon bepuap, Bumnbeii ¢usmomor XIX B. oTpumas CymiecTBOBaHHE KaKOW-THOO
YKU3HEHHOM CHJIBI, IPEATIONI0KIII HAJTMYKUE )KU3ZHEHHOTO (PaKTOpa, MMEIOIIET0 3aKOHOAATEIbHBIN
xapakrep. Tak mnosBwics HeoBHTanu3dM pybexa XIX — XIX BB, mnpeacraBieHHBbIH
smoOpuosiorom I'. Ipum u ¢usnonorom . ¢pon Ukcekronb. Ux uaen He NOTYyYMIH IIHPOKOU
MOJIICPIKKH.

B xonne XIX B. B putocopun 6uonoruu Bo3oOaaaa1 IMepIAKeHTHBIH MoAX0/1 (OT aHTJL.:
emerge — BHE3alHO BO3HUKaTh). CTOPOHHUKH 3TOTO MOAXO/AA ONpPENesuid CHeHU(PUKY KU3HU
0COOBIMU (PU3UKO-XUMUYECKUMHU CBONCTBaMH, BO3HUKAIOIIMMHU 4Yepe3 KauyeCTBEHHBIH CKAuOK.
[TpeBonpuurHa KU3HU 3aKII0YCHA B ClIeU(PUIECKON (PU3NKO-XUMUYECKOM OpraHU3aIiH.

XX BeK.

[TonbITKHM OOBSACHUTH NEIOCTHOCTh M 11€71eCO00pPa3HOCTh MPHUBOASH B Hadaie XX B. K
MOSIBJICHUIO XOJHM3MAa. XOJUCTHYECKUM MOAX0A B OMOJOTHMH MOJYYWJI CEPhE3HOE Pa3BUTHE B
1930-x rr. Omaromaps TeOpHH CHCTeM W KuOepHeTHKH. ABTOp Teopuu cucreM JI. ¢don
bepranandu u ero mocienoBarenu paccMaTpUBAIOT OMOJIOIMYECKHE CHUCTEMbI MOCPEICTBOM
¢uzukn u xumun. K sromy moaxony OMHM3KH COBpEMEHHBIE KOHIICIIIUU CaMOOPTaHU3allUu,
ocHoBaHue KoTopsix no W. Ilpuroxkuny m HU. Crenrepc (1986), aBisgercs maTeMaTHUECKUN
anmapar TeOpUH TMHAMUYECKOT0 Xaoca ¥ HEPaBHOBECHON TEPMOJIUHAMUKH.

[lenocTHOCT, W 1€NIECOOOPA3HOCTH B OHOJOTMU pa3padaTbiBaeTcsi KHOEPHETHUKOM.
OcHoBarenp Hayku 00 YNpaBiICHUM M CBSI3M B MalllMHaX M JKUBbIX opraHuzMax — H. Bunep
(1958). Mopenpio XKMBOTO OpraHu3Ma crtaid pobor. Temephr MeXaHMUM3M TOJTYYHWJI HOBOE
neixanue. Ha Ga3e teopun cucreM U KUOMPHETUKU B OMOJIOTHM MOSBISIETCS HOBBIM MOAXON —
TEOPeTHKO-CHCTEMHBIH, KOTOpBI o0ecrneuns NMOHMMaHHe OpraHu3Ma Kak cucrembl. OH
00yCJIOBMJI POXKIACHHUE TEOPETUYECKOTO M (MIOCOPCKOro HaIpaBieHUS — OHOCEMHOTHKH.
MonekynsipHass TEHETHKa CTalla OINEpPHpPOBaTh MOHATHUSMHU «TE€HEeTHYecKas WH(opMaImsy,
«TEHETUYECKHH KO

C 1960-x Trr.pa3BHBaeTCs MaTeMaTHyecKass TEOpUs CHUCTEM HW Teopusl KaracTpod.
Ombpuonior K. YonauHrTOH yTBEp)KIaeT aBTOPUTET MAaTEMATHKH B TEOPETUUECKOW OMOJIOTHH.
Co3zniarenb MaTeMaTUIECKOW TEOPHH KaTacTpo( U MaTreMaTuueckoil Teopun MophoreHesa.
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P. Tom y0exieH B TOM, YTO BUTAIUCTUYECKAS M MEXaHUCTUYECKasl TO3UIIUN COBMECTHUMBI.

B nauvane XX Beka mosBisieTcs OpraHunu3M. Ero OCHOBOMONOXXHUKH — Ouonorun Y
Purrep, O. Paccen, J[x. Bymxep cuMmrany, 4TO LEIOCTHOCTh OpraHM3Ma OIPENEISIET €ro
KHU3HENEATENIbHOCT. OHU CUMTAIM OPTaHU3MBI TAKUMH K€ CaMOCTOSATEIBHBIMU MPUPOIHBIMU
€/IMHCTBaMHM, KaK aTOMBI U MOJICKYJIbI.

XXI Bek

[TepcnexkTuBHOW mapaaurMod B pa3BuTHH Ouosormu B Hadaine XXI| B. cuuraercs
OpTaHMIIU3M.

B XXI B. Ouonorus Bce akTHBHEE HCIOJIB3YEeT HE TOJBKO (DH3UKY, XUMHIO M JIpyrue
TOYHBIE HAYKH, HO MU CYry00 TyMaHHWTapHble — JMHTBUCTHKY, CEMHOTHKY, (HIOCOHIO,
COLIMOJIOTHIO, 3CTETHUKY, 3TUKY u 1p. MHpopmanmoHHas uHTepHpeTanus OHOIOTHYECKHX
CTPYKTYp, pa3paboTKa 3BOIIOIMMOHHO-TEHETHMYECKHX MOJENeH CIOKHOTO TOBEJACHHUS B MHUDE
KUBBIX OPraHU3MOB, UCCIIEOBAaHNE ()EHOMEHA KU3HHU, OCMBICJICHUE CTPEMUTEIBHOTO Pa3BUTHS
FeHHOW U KIETOYHOW WHXKEHEepUHU, pelleHre MpolieM B3auMoJeicTBus Ouochepsl u
YeloBeYeCTBa W MHOTHE Jpyrue mnpoOjembl, TpeOyrOT HE TOJbKO COBEPIICHCTBOBAHUS
OMOJIOTUYECKOT0 3HAHUS, HO U €ro HPAaBCTBEHHO-3THYECKOTO OCMBICICHUS M HOPMATHBHO-
MIPABOBOT'0 3aKperieHus. DTUMHU 3a7auaMu 3aHUMaroTcs 6uoduocodus, OMOMITHKA, IKOITUKA,
OMonoaNTHKa, OMOICTETHUKA, COTMOOMOIOTHS U IPYTHE CMEKHBIE TUCITUTLTAHBIL.

PUJITOCOPDPCKHUE ITPOBJIEMbI CUHEPI'ETUKH
HNCTOPUA CUHEPTETHUKH B JATAX, TUHAX U COBBITUAX.

- Bo3HUKHOBEHHE TEOpPHH CaMOOpPraHM3AIlMM — CHUHEPreTHKH — OBLJIO IMOATOTOBICHO
TpyJlaMd MHOTHMX BblAarOIIMXCs yueHbIX. K HUM OTHOCSTCS, B iepByto ouepens, Y. JlapBun —
co3matenb Teopun Oumonormueckoir HBomtonmu, JI. boabuman u  A. Ilyankape —
OCHOBOIIOJIO)KHUKH CTaTUCTUYECKOIO U JTMHAMHUYECKOTO OMMCaHUs clokHoro asmxenus, JI.H.
Manaeabmiram - co3jiarenb HEIMHEWHOW Teopuu Kosebanwii, a takxke A.H. Kosamoropos,
A.A. Auaponos, H.C. Kpsuios, H.H. BoroJsiio6os, A.A Baacos, JI./I. Jlannay u npyrue.

- CyllleCTBEHHYIO pOJIb B CTAaHOBJIEHUM TEOPUU camMoOpraHu3aluu ceirpanu padorst B.H.
BepHajckoro o Hoocdepe.

- HauGonee BnewarisromMu  OBUTM  SKCHEPUMEHTBI €  CaMOOPraHU3YIOLUIMMHCS
XUMHUYECKMMHU peakiusiMu, HadaTsle B 50-e rr. B.H. BeioycoBbim m B. JKaGoTuHCKUM.
Pe3ynpTaToM uX HCCleOBaHHMM CTaJIO OTKpBITHE «peakuuu benoycoBa — YKabGoTHHCKOrO» —
KJIaCC XUMUYECKUX pEaKlui, MpPOTEKAIIMX B KOJIEOATEIbHOM peXUME, MpPH KOTOPOM
HEKOTOphIE MapaMeTpbl peakiuu (LBET, KOHLEHTpalMs KOMIIOHEHTOB, TeMmIeparypa WU Ap.)
U3MEHSAIOTCSl TEePUOAMYECKH, 00pa3ysl CIOXHYI0 IPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYpPY
PEAKIMOHHOW CPEIbI.

1967 roay - W. 3a0yckuii B mpumi€n K BEIBOAY O HEOOXOJUMOCTH €IMHOTO «CUHEPTETHIECKOTO»
MOJIX0/1a, TOHUMAs TOJ] 3TUM COBMECTHOE MCIIOJIH30BaHUE OOBIYHOTO aHAIIM3a U YUCIEHHOM
MalIMHHON MaTEMaTUKH VISl IOJIYYEHHS] PEeIIEHUI pa3yMHO MOCTaBIEHHBIX BOIPOCOB
MaTEeMaTHYECKOTO M (PU3NIECKOTO COACPIKAHUS CUCTEMBI YPaBHEHUH.

- Co3laHueM TeopuH CamMOOpraHU3allid B COBPEMEHHOM €€ MOHHMaHHWU Mbl BO MHOTOM
o0s3anbl U. llpuroxuny u I'. Xakeny.
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https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/1967_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/w/index.php?title=%D0%98._%D0%97%D0%B0%D0%B1%D1%83%D1%81%D0%BA%D0%B8%D0%B9&action=edit&redlink=1

- Tepmun “cunepretuka” ['epman XakeH BnepBbie ynorpeomn B 1969 r. XakeH XoTen 4ToObI
CHHEpTeTHKa Urpajia pojb METaHAYKH, IMOJAMEYAIONIEH U M3ydaronend ooume 3aKOHOMEPHOCTH
Pa3IMYHBIX CUCTEM, KOTOpPBIE YACTHBIE HAYKHU CUMTAIIM CBOMMH.

- OCHOBBI TON HAyKH OBLIM 3aJ0’KEHBI MPUMEHUTENIHFHO K (PU3NYECKON XUMHUH mpodeccopom
CBoOomnoro ynuBepcutera B bptoccene Mibeit PomanoBuueM [IpuroxuHbiM, HarpaxaeHHbIM
3a TOJIy4eHHBbIE MM pe3ynbTaThl HoOeneBckoit mpemueil. OH Ha3Bau 3Ty HayKy HayKoOH O
caMOOpraHu3aluK, WM Haykod o cioxkHoM. [lozke Hemenkuii ¢usuk [.XakeH ycremHo
MIPUMEHUJI T€ K€ MPUHLIMIIBI K UCCIIEOBAHUIO SIBJCHUN B KBAHTOBBIX I'€HEPATOpax M MPEII0KUI
HBIHE IIMPOKO UCIOJIb3yEMOE Ha3BaHUE «CUHEPTETUKA.

CuHepreru4ecKuii moaxo/ pa3BuBaeTcs CJIeAYHIMMHU IKOJIAMU:

1. ®wusuko-xummuueckas U MaTeMaTHKO-(u3nyeckast bproccenbckas LIKOJIa Usbu
[IpuroxxuHa, B KOTOpOW ObLTH c(hOpMYIHPOBAHHBI NIEPBbIE CHHEpreTHuecKkue teopeMsl (1947 r.),
pazpabaTaHHa MareMaTudecKkas TEOpuUs IOBEACHMS JUCCUIIATUBHBIX  CTPYKTYp (TEPMHH
[Tpuroxkuna), packpbIBaIlCh HWCTOPUYECKUE MPEINOCHUIKM U MHPOBO33PEHUYECKHE OCHOBAHUS
TEOPUM CAMOOPraHMu3aluy, KaK M[apaJurMbl YHUBEpPCAJIbHOTO 3BOMIONMOHM3MA. Ha
CETOAHSIIHUN JIeHb MPEeMCTBEHHMKH 3ToW mikoibl pabortatoT B CIIA u BMecTo TepmuHa
«CHUHEPTeTUKa» HAa3bIBAIOT pPa3pabOTaHHYI0 HMHU METOJIOJIOTUIO «TEOopued JMCCUIIATUBHBIX
CTPYKTYP» WJIH MPOCTO «HEPABHOBECHON TEPMOIUHAMHUKOW.

2. Illkona HEMMHEHHOW ONTHKH, KBAHTOBOH MEXaHWKH M CTATHCTHUYECKOW ¢u3uku ['epmana
Xaxkena, ¢ 1960 roma mpodeccopa Muctutyra Teopernueckor ¢usuku B Lltyrrapre. B 1973
roJy OH OOBETUHIII OOJBIIYI0 TPYIILY, B pE3ylbTaTe MCCICIOBAHUN KOTOPBIX MOSIBHIUCH 69
TOMOB C UIMPOKHUM CIEKTPOM TEOPETUYECKHX, MPUKIAJAHBIX M HAYyYHO-TIOMYISPHBIX paboT,
OCHOBaHHBIX Ha METOJIOJIOTUU CUHEPIeTUKH: OT (GU3UKHU TBEPIOTO Tella U JIa3epHON TEXHUKU U
10 6nou3uKU U MPoOIEM UCKYCCTBEHHOTO MHTEIUICKTA.

3. B Poccunm kpynHeWmum pa3pabOTYMKOM UACH YHUBEPCAIBLHOTO 3BOJIOLMOHU3MA
Y KODBOJIIOLIMY YeJIOBeKa M TPUPOJBI, a TaKXKe JPYrUX CHHEPreTUYeCKHX KOHIEHIU ObLl
akagemuk H. H. MouceeB. Maremarudeckuil amnmapar Teopuu KaTtacTpod, HPUTOIHBIM Ass
ONMCAHUS MHOTHX IIPOLIECCOB CAMOOPTraHU3aluH, pazpaboTaH poccuiicKkuM
matematukoM B. U. ApHonbiom u bpaHIly3cKUM MareMaTukom Pene Tomowm.
Axanemuk A. A. Camapckuii 1 unena-koppecnonsienta PAH C. I1. Kypatromos pazpabortanu
TEOPHIO CaMOOpraHu3aluy Ha 0a3e MareMaTH4ecKMX Mojieleil U BBIYUCIUTEIBHOTO
skcniepuMmeHnTa.  Unensl-koppecnionneHTtel  PAH M. B. Bonskenmreiin u Jl. C. YepHaBckuii
pa3paboTaiii  CHHepreTMyeckuil mojaxox B Ouodpusuke. CHHEpPreTHUECKUil MOAXO0J B
TEOPETUYECKON UCTOpUH (ncropuueckast MaTeMaTHKa) c
noJipaszziesiaMu KJIMOIMHAMHUKa U KIMOMETpPHKa, pa3BuBaeTcs B paborax
. C. Yepnasckoro,I'. I'. Manunernkoro, JI. . bopoakuna, C. I1. Kanuisi, A. B. Koportaesa,

C. 0. Masnkoga, I1. B. Typuuna, A. I1. Hazapersana u nip.

Cunepreruka 0,m3Ka K ¢puiocogckum HayKaM, IOCKOJIbKY 0ObEKTOM SBJISIOTCS BOIPOCHI
0 TOM, KaK BOOOIIIe BO3HHUKAIOT OPTaHU3AI[MOHHBIE CTPYKTYpPhl MaTepHajJbHBIX 00pa3oBaHUi co
BceMH uX (yHKuMAMU. Ho B He MeHbIIEH Mepe 3TO U MHUPOBO33PEHUYECKHE BOMPOCHI, UCCIEYS
KOTOpbIE CHHEpPreTMKa NPUBHOCUT XapaKTepHble OCOOCHHOCTH, MOHSATHS, METOMAbI, UYXKJbIe
TPaZULIMOHHO CJIOKMBIINMCS HAyYHBIM HAIIPABIICHUSIM.

CuHepreTuka Kak HOBOE HaIlpaBJIEHWE MEXAMCHUILTMHAPHBIX MCCIEI0BAaHUMN MPEICTaBISET
co0oi1f uHTepec ISl HAyKHU B 1IEJIOM.
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https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%91%D1%80%D1%8E%D1%81%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D1%88%D0%BA%D0%BE%D0%BB%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%81%D0%B8%D0%BF%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D0%BE%D0%BF%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BA%D0%B5%D0%BD,_%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BA%D0%B5%D0%BD,_%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2,_%D0%9D%D0%B8%D0%BA%D0%B8%D1%82%D0%B0_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BD%D0%BE%D0%BB%D1%8C%D0%B4,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D0%B5_%D0%A2%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D0%B4%D1%8E%D0%BC%D0%BE%D0%B2,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D0%BA%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD,_%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%B0%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D0%B8%D0%BD%D0%B5%D1%86%D0%BA%D0%B8%D0%B9,_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D0%BE%D0%B4%D0%BA%D0%B8%D0%BD,_%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4_%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D0%B8%D1%86%D0%B0,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D1%82%D0%B0%D0%B5%D0%B2,_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9_%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D1%87%D0%B8%D0%BD,_%D0%9F%D1%91%D1%82%D1%80_%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B7%D0%B0%D1%80%D0%B5%D1%82%D1%8F%D0%BD,_%D0%90%D0%BA%D0%BE%D0%BF_%D0%9F%D0%BE%D0%B3%D0%BE%D1%81%D0%BE%D0%B2%D0%B8%D1%87

PazpaboTtka ¢dumocopckux OCHOBaHMM CHHEPreTHKH, Kak oTmedeTr akaaemuk PAH B.C.
CrenuH, — 3TO MOJIE€ COBMECTHOM aHATUTUYECKON paboThl (HUI0CO(OB U YUEHBIX CHEIHATHCTOB
pa3nuYHBIX oOjacrtedl 3HaHMA. OJTa paboTa BKIIOYAET OCMBICICHHE OHTOJOTHYECKUX
KaTerOpUAIbHBIX CTPYKTYp CaMOOPTaHM3alM{d W CaMOpPa3BUTHSA, aHAIU3 THOCEOJOTHYECKOW H
METOJOJIOTUYECKONH TEMAaTUKH, BBISICHEHHE HOBOTO TOHMMAHHUS IO3HABATENBHBIX HACATOB U
HOpPM, KOTOpbIE HEOOXOAMMBI IJIi OCBOCHUS CJOMXHBIX CAMOPA3BUBAIOIIMXCS CHCTEM. 31€Ch
HY)KEH aHallu3 TeX HOBBIX CMBICIIOB, KOTOpPbIE OOpETaloT KaTeropuHu <« IIOHUMaHHE»,
«OOBSICHEHUEY, «IIpelICKa3aHhe», «TeOpUs», «(pakT» MPUMEHUTEIBHO K CaMOpPa3BUBAIOLIUMCS
cuctemMaM. VIMEHHO B 3TOM MYHKTE MPOUCXOIUT MEPEX0]l K IOCTHEKJIACCHUYECKOMY THILY
paunonanbHOCTH. Emie omHuM acnekToM (MIoco()CKUX OCHOBAHUI CHHEPTETUKH BBICTYIAIOT
MHUPOBO33PEHYECKHE IPOOJIEMBI, CBSA3aHHBIE C BKJIIOYECHHEM B KYJIbTYPY HOBBIX Hay4YHBIX
MPEACTABICHUN O CaMOpa3BUTUHU. 3]IeCh YXKE €CTh HCCJIECJAOBaHHS (B TOM YHCIE U MOH),
MOKa3bIBAIONINE, YTO HOBBIC NPEACTABICHUS PE3OHUPYIOT KaK C 3ala/IHOM, TaK U C HEKOTOPBIMHU
BOCTOYHBIMU KYJIBTYPHBIMH TpaJuLUsMU. BMmecTe ¢ Tem, 3TH MpencTaBiICHUs CO3JAI0T TOUYKHU
pOCTa HOBBIX IIEHHOCTHBIX OPUEHTAIUIl B COBPEMEHHON KYIbTYype.
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PE®EPAT - 310 KpaTKoe U3J10:KeHHEe B IUCbMEHHOM BH/Ie COJePKAHUS

" pe3yJIbTAaTOB UHAMBHUAYAJIbHOMN Y4e0HO-HCCIeA0BATEIbCKOM
AeATeJIbHOCTH, MMeeT PerJaMeHTHPOBAHHYI0 CTPYKTYPY, COJep:KaHHe U
odopmiieHue.

3A{AHUE:

- mexcm peghepama 00IKHCEH COOePHCamb apeyMeHmMUpOBAHHOE U3N0NHCEHUE
onpeoesieHHol membl,

- peepam Oodcen Oblmb CMPYKMYpPUposam (no 2iasam, pazoendam,
napazpagham) u exkmOUAMb pazoenvi. 66e0eHUe, OCHOBHAS 4ACMb, 3aKII0OYeHUe,
CHUCOK UCNOIb3YEeMbIX UCOYHUKOB,

- 8 3a8ucuMOCmU OmM MmMeMamuku pegepama K HeMy Mo2ym Ovlmb
oopmaenvl npunodicenus, cooepicawjue 0OKYMeHmbl, ULIOCMpayul, maodaiuybl,
cxemvl U m. 0.

TEMbI PE®EPATOB:

AHTPOTHBI PUHIIUAT B KOCMOJIOTHH.
['ennas uHKEHEPHS U 00JIACTU €€ TPUMEHEHUS.
['eHHas MHXCHEPUS KaK COIMOKYIbTYPHBIN (haKT.

R A

JIBOMCTBEHHBIN XapakTep AOCTIXeHUU OonorexHonornndunocodpcko-3Tudeckue npoodIemMbl
TeHHOU MHKEHEPUH.

EBrenuka u HeoeBreHuka: gpunocodckuii anamus.

EctecTBeHHO-Hay4YHbIE 3HAHUS KaK OCHOBA Pa3BUTHUSI COBPEMEHHOW METUIIMHBI U

o o

BETEpUHAPUH.

7. JKu3sHb U caMoOpraHu3anus

8. 3mopoBbe, 3a00JIeBa€MOCTh i CMEPTHOCTh KaK COIMAIbHAS TIpo0IieMa.

9. Hpes kocMHUYecKOTO XapakTepa Ku3HU B Hayke XX Beka.

10. MHdpopManinOHHO-KOMIIBIOTEpHAs PEBOJIOLUS U COL[MAIbHbIE H3MEHEHUS.

11. Ucropuyeckas Moienb pa3BUTHs HaydHoro 3HaHus C. TynMuHa.

12. Ucropus popmupoBanus puiiocopuu HayKu

13. Konuenuus ycToiiunBoro pasBuTHs o01iecTBa, NpooiieMbl 1 BO3MOXKHOCTHU €€ peaTn3ali.

14. Konuenius 371€KTPOMarHUTHON TEOPUHU KU3ZHH.

15. MeTotos10rYeCKHE aCeKThl CHHEPTEeTUKU

16. MomnekysipHast BOJIIOLIUS ¥ TPOUCXOKIICHNE YEIOBEKa.

17. H.H. MowuceeB 0 HE0OOXOAMMOCTH KOIBOJIOINH OOIIECTBA U IPUPOJIBI.

18. Hayka u e ponb B oOmectBe XXI Beka.

19. OGmecTBeHHass 00YCIOBICHHOCTh TEXHUKH.

20. O61ue 3aKOHOMEPHOCTH BOZHUKHOBEHHUS M Pa3BUTHSI €CTECTECTBEHHBIX HAYK.

21. Onapun u Bepnanckuii. [Ipoucxoxxaenne 61oI0ru4eckux BUOB U Mpo0ieMa 3BOTIOIHH.

22. OCHOBHBIE HarpaBJIeHUS PHITIOCOPUH HAYKH.

23. OCHOBHBIE PETYJISITUBEI, CTPYKTYPA U Pe3yJIbTaThl HAYYHOTO TTO3HAHUS M TPOBEPKH
WCTHHHOCTH TIOJIy9aeMbIX 3HAHWH, TPOTHO3 PA3BUTHUS HAYK.

24. OCHOBHBIE ATANBI PA3BUTHS YKOJIOTUH OT OMOJIOTHIECKOTO JIO COIIMOMIPUPOTHOTO CTaTycCa.

25. OCHOBHBIEC IPUHITUITBI CHHEPTETHYECKOTO MUPOBO33PEHUS
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26.
27.
28.

29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.

40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.

57.

58.

59.

60.
61.

Oco0eHHOCTH HayYHO-TEXHUUYECKOTI'O Pa3BUTHSI COBPEMEHHOCTH.

[TepcnekTHBHI pa3BUTHUS TI00ATBFHON M JIOKAJTLHON 3KOJIOTHH.

IlepcnekTUBBI XO3AMCTBEHHOUW IEATEIBHOCTU YEJIOBEYECTBA B YCIOBHUAX OrPaHUYCHHOCTH
MaTepHAIbHBIX PECYPCOB IUIAHETHI.

ITouemy MBI noBepsieM Hayke. Mlcropus Hayku. I'paHuLbl HayKu.

[TpuknaaHbie 001aCTH COLMATIBHON 3KOJIOTHH.

[Tpobnema Bo3aedcTBUs Ouosoruu Ha (HOPMUPOBAHHE HOBBIX HOPM, YCTaHOBOK H
OpPUEHTALNN KyJIbTYPBHI.

[TpoGaema BO3MOXKHOCTH F€HETUYECKOM KaTacTpoQbl.

[TpoGiieMa IpOUCXOXKACHUS KU3HU Ha 3EMIIE.

[Tpobaembl MOpaa U OUO3TUKU B COBPEMEHHON BETEPHUHAPHH.

IIpoekT «I'eHOM YenoBeKa» U €ro BIUSHHUE Ha COLUOKYJIBTYPHYIO CUTYALMIO.
[TpoucxoxaeHne 1 3BOIIOLHUS KU3HU. DBOJOLHNA U KOdBoJtoLH. CaMOpa3BUBAIOLIMECS
CUCTEMBI.

PaznooOpasue hopm ku3HHU.

PanyoHanbHbli CMBIC ApeBHEH MUGDOIOTeMbI IPOUCXOXKICHHS KU3HHU.

Pone CMU B pa3BuUTHM U MOMYJISPU3ALMU SKOJIOTMYECKOTO 00pa30BaHMs M MPOCBELICHUS
HaCeJICHUS.

Ponp conmanbHON 9KOJI0TMHU B MIPEOIOJIEHUH 3KOJIOTMYECKOr0 KPU3HCa.

CuHepreTuka: CTaHOBJIEHUE HEJIMHEHHOTO MbIIIIJICHUS

CuHeprernyeckass HHTEpIpPETaLUsl YYEHUH O CII0KHON IPUPO/JIE YETI0BEKa

CoBpeMeHHast 3KOJIOTUs: HOBBIE HAIIPABJICHUS U JUCLUILINHBI.

CoBpeMeHHbIE METOBI MOJIETUPOBAHUS 3aPOXKACHUS KU3HU.

ConuanbHO-3TUYECKUE aCIIEKThl IPUMEHEHUS TCHHON MH)KEeHEpUH. [[BOMCTBEHHBIN
XapakTep AOCTHKEHUIH OMOTEXHOIOIHH.

Cytb Teopuu 6uochepst u Hoocheps B.W. Bepnaackoro.

CyIIHOCTB JKMBOTO M MPOOIIeMa €ro MPOUCXOKICHUSI.

Teopust OMONIOrMUECKOM SBOTIOIUH.

Teopus Hayunsix peBosroruil T. KyH.

TexHuKa, 4enoBeK, Ipuojaa: MpoOIeMbl B3aUMOAEUCTBUS U IPOTUBOCTOSHUS.

Tpaguuuu IpeBHUX KYyJIbTYP U HAyYHOE TBOPUYECTBO.

TpaguuuoHHas U TEXHOTEHHAs [IUBUJIA3ALIMSL.

dunocopckuit cMpIca KIOHUPOBAHUS.

dunocodcekue mpodbaeMbl CHHEPTETHKH.

®opmupoBaHue MOJIENN MTpoucxoxaeHus ku3Hu A.M. Onapuna. Baxxneiinve cBoiicTBa
JKUBBIX CUCTEM.

UenoBek M NPUPOJHBIE PECYPCHI: MPOOJIEMbI B3aWMOJAEWUCTBHS B IPOLECCE 3BOJIOLUU
LBWIA3ALUH.

OBoironMs HayKu: OT 3HaHMAd K [OHMMAHHIO, OT KJIACCMYECKOrOo 3HAHUA K
ITIOCHEKJIACCUYECKON HayKe.

OKOryMaHu3M M DKOAKCHOJOTHS KaK HOBass CHCTEMa IPUOPUTETETOB U IIEHHOCTHBIX
OpUEHTALIHM.

DKOJIOrM4ecKast KyJIbTypa U €€ poiib B IPEOIOJICHUH COBPEMEHHON KPU3UCHOW CUTYalUH.
DKOJOoTHYecKre UMIIepaTUBbl B 00pa30BaHUM, BOCIUTAHUU U IPOCBEIICHUU.
DKOJIOTMYECKUE UMITEPATUBbI COBPEMEHHON [IMBUIIN3ALMH.
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62. Dxosornueckoe 00pa3oBaHUE HA Pa3HBIX YPOBHIX 00pa30BaHUS U BOCITUTAHUSI.

63. Dxonoruyeckoe npaso Poccun: 0coOeHHOCTH, TPOOIEMbI U IEPCHIEKTHBBI Pa3BUTHSL.
64. DKoJ0rHUs U KOHLENIHS yCTOMYNUBOTO PA3BUTHA.

65. Dnoxa Hoocdephl U MPOOIEMBI KOIBOIIOIUH.
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BOIIPOCHI (TEMBI), PEKOMEHAYEMbBIE JJIA
CAMOCTOATEJIBHOI'O U3YYEHUA

Jannolii 6uo camocmosmenvhol pabomsl, hopmupyem ymenue camocmosimenrbHo
omoupams u AHAIUZUPOBANL MAMEPUAT, Deuamsb NOCMAseHHble NPooIeMbl U
Nno3HaAsamesbHble 3a0a4u, KOmopwvle 03HUKAIOM NPU UCCIe008AHUU 8bLOPAHHO20
OJ151 U3YUeHUsl BONPOcd, cnocobocmayem y2ayoieHHOM) U3YUEeHUIO 8bLOPAHHOU MeMbl
(coomeemcaenHo, U U3yuaemoco Kypca), popmuposanuio coe2o coOCmeeHHo2o
BUOEHUs npeoMema UCCie008anUsl, COOCMBEHHO20 MUPOBO33PEHUSL.

B 3axmouaercs 0cOOEHHOCTh MEKIYHAPOJHOTO SKOJIOTHYECKOro mpasa?
B 3akirouaercs 0coOOCHHOCTB 3KOJIOTHYeCcKOro mnpasa Poccuun?
B kakue npob6ieMbl MOKET BEUTUTCSL OOph0Oa 32 pecypchl?

A e

B uem 3akimouaeTcs NeATEIbHOCTHO-HH()OPMAIIMOHHBIA MOAXO0 K M3YYCHHIO OOJIEe3HU
JKUBOTHOTO?

o

B gem cyTh ipobiemsl Teneosnioruu B Gpuirocopun 6uonorun?

S

Bausinue 6uosiorun Ha GOpMHUPOBAHNE COBPEMEHHON 3BOIIOIIMOHHON KapTHHBI MUPBI.

7. BausHue OMOJIOrMYECKOM TEOPUH 3BOJIOLMU HA CTAHOBJIECHHE COBPEMEHHOM KOHLIECHIUH
17100aIbHOTO 3BOJIIOLIMOHU3MA.

8. B03MOXHO 1M CHU3UTH YPE3MEPHYIO AaHTPOIOJIOIMUECKYIO HAarpy3Ky Ha Ouocgepy?

9. Kak Bamstror ri00anbHbIe TPOOIEMBI COBPEMEHHOCTH Ha pa3BTUE BETEPUHAPHOM
MEIULUHEI?

10. Kak moHnMaeTcst TepMHUH «peayKuus» B ¢puinocopun ouomoruun?

11. Kak mposiBIISIFOTCS 9KOJIOTHYECKUE MTPOOJIEMBI M UX PEIICHHE B BallleM peruoHe?

12. Kak CcOOTHOCATCA COLUaJbHBIE, T'yMAaHUCTMYECKHME U 3KOHOMUYECKHE OCHOBBI
BETEpUHAPHON MEUIIUHbI?

13. Kakue KOHIENIUU U MPOEKThl MOTYT CIIOCOOCTBOBATH (POPMHUPOBAHUIO IKOJIOTMUYECKUX
MMIIEPATUBOB COBPEMEHHOU KYJIbTYpPbI?

14. Kakue punocodckue npoOiaemMbl CBA3aHbBI C TEOPUEN IBOJIOLNN?

15. KakoBa HampaBJIeHHOCTh BeKTOpa (HHIOCOPCKO-METOMAOIOTUYEKUX TIOIXO0JI0B K
U3YYEHHUIO 00JIe3HEN B COBPEMEHHOM MeauuHe?

16. KakoBa crernuduka B3auMMONEHCTBHS CYOBEKTHBHBIX H OOBEKTHBHBIX (DaKTOPOB B
npoliecce TMarHocTu 3aboneBaHuii?

17. KakoBo coaepxaHue NpUHIMIA opraHunu3ma?

18. Moxer JIn U3MEHEHHEe MUPOBO33PEHUYECKON MapaJurMbl MOBIUATh Ha «3KOJIOTMUYECKOE
MIOBEJICHUE» IO ?

19. Ha3oBuTEe OCHOBHBIE KOHIIETITYaJIbHbIE MOAXObI K XapaKTEPUCTUKE CYIIIHOCTH KU3HH.

20. HoocdepHasi KOHIIENIHS — YTOIHS UM PEabHOCTH?

21. HTP u rmo6anpHBIe SKOJIOTHYECKUE TIPOOTIEMBI.

22. O603Ha4Te XapaKTepHbIE MPUHIIATIBI CHHEPTETHKHU?

23. OCHOBHBIC TIPHHIUIIBI ¥ OPHEHTAIlMH COBPEMEHHON OWOITHKM M OWOMEIWIIMHCKOM
ATUKH, OMOMOIUTUYECKUX KOHIEIINH, OMOTEXHOIOTHI U OMO3CTETHKH.

24. OCHOBHBIE ATaIlbl CTAHOBJICHUS U CTPYKTYpa CHHTETUYECKON TEOPUH IBOJIIOLINH.

25. OxapakTepu3yiiTe OCHOBHbIE€ KOHIEMIWU CYIIHOCTH 3aKOHOB MpPUPOAbI (HAyKH) B

¢miocopun HoBoro BpemeHu (NpUHYAMUTENbHAs, HMMMAaHEHTCKas, MO3UTUBUCTCKAs,

KOHBEHITMOHAIUCTCKAs)?
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26. Ilepeuncaute KpuTepuu OOIC3HU.

27. TlomoxxeT 1M TpUMEHEHHE BO300OHOBISEMBIX MCTOUYHHUKOB OHHEPIMH M PECypCcOB
IPEOI0JIETh SKOJIOTUYECKUN KpHU3HC?

28. ITpuHIUIIBI CAMOOPTaHU3AIMK B HEOPTAaHMUECKOM U )KUBOM MPUPOJIE.

29. Packpoiite punocodcko-MeTo10I0THIECKUE aCTIEKThl YUSHHSI O HOPME H 3/I0POBbE.

30. CymiecTBYIOT JIM TPaHHUIBI aKTUBHOW MPeoOpa30BaTeNbHON ESTEIHHOCTH YEJIOBEYECTBA
10 OTHOIIECHHIO K pupoe?

31. Xaoc u MOpSAAOK, PHTPONHS M XKHM3Hb, CBOOOJA M EIMHCTBO — OXapaKTEPU3YHTE 3TH
HOHSTHS B pAMKaX CHHEPTETHUKH.

32. YeMm oObscHsETCS BO3pacTaHene poiu (puiaocopuu B MEAULIMHE U BETEPUHAPHH B HALIH
ouu?

33. Uro Takoe BUTAINU3M U MEXAHHUIIU3M B OMOJIOTUU?

34. Yto Takoe CHHEepPreTHKa: MpeMeT, METOJI, uyes?

35. DKkosornueckoe BOCIIUTaHNE U 00pa30BaHUE — C YET0 HAYMHATH?
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TECTbBI - 3TO KpaTKue, CTAaHAAPTU3HUPOBAHHbIE WIH He
CTAHAAPTU3UPOBAHHBIE NPOOLI, HCIILITAHMSA, NIO3BOJIAIOIINE OLICTPO OLIEHUThH
pPe3yJIbTATHBHOCTH IO3HABATEJIbHON AeATEJbHOCTH CTYJEHTOB, T.¢. OLCHUTh
CTeNeHb M KA4eCTBO JOCTHKEHHMS KAaXIAbIM CTYJAECHTOM Leseid 00y4eHus
3A/[AHUE:

- O3HAKOMmMeECh C mecmamu,;

- UCNOIL3YA 3HAHUS, NOTYYEeHHble 8 npoyecce 00yUeHUs, a MaKice
00NOJHUMeENbHbIE TUMePaAmypHble U 3J1eKMPOHHbIE UCTNOYHUKU NPAGUTLHO
omeemums Ha 3a0AHUSL MECMOS.

1. ®unocodckue npodjaeMbl OHOJTOTHH

S: OcHoBHas 3a71a4a OMOJIOTHYECKOW HAYKU —

+: UHTErpaIys OHOJIOTHYECKOr0 3HAHUS B PaMKaXx OOIIEeH Teopun
+: co3ganue o0IIeH Teopun

- Pa3BUTHE TOJBKO IBOJIIOIIMOHHOW OUOJIOTHI

-: muddepeHmanysi OMOIOTUISCKOTO 3HAHUS

S: Obnacth ¢rrocodun, 3aHUMAIONIASLCS AHATTU30M B 0OBSICHEHUEM 3aKOHOMEPHOCTEH
(GhOpMUPOBAHUS 1 PA3BUTHS OCHOBHBIX HANPBICHUA KOMITJICKCA HAYK O JKHBOM —

-2 punocodust SKOJIOTHH

+: ¢punocodus Guonorun

-: Obunousuka

-: OMoreoxumus

S: «AHTPONHBINA NPUHLIUIDY YTBEPKIAET, UTO ...

-: TOJIBKO pa3yM 4eJloBeKa CIIOCOOEH MO3HaTh ycTpoiicTBO Beenennoi

-: YEJIOBEK MOXKET MEHATh T€UEeHUE (PU3NYECKUX MTPOLIECCOB

-: CYILIECTBYET MHOXKECTBO MUPOB, B KOTOPBIX CYIIECTBYET Pa3yMHBIN YEIIOBEK

+! COOTHOLIEHMS (PU3NUYECKUX BEIMYUH BO BeeneHHOM TakoBBI, YTO TOIBKO MPHU ITUX
COOTHOILLIEHUSAX MOT MOSIBUTBHCS U BBKUTH YEJIOBEK

S: YdeHune o HpaBCTBEHHOW CTOPOHE JACSITEILHOCTH YSJIOBEKA B MEIUIIMHE U OMOJIOTHH —
+: OMO3THKA

-. OMODCTETHKA

-. COIMOONOIOT U

-! YY€HHE O MOPaJd U HPAaBCTBEHHOCTHU

S: IlepcniekTHBHOE HAMpPaBICHUE COBPEMEHHOM OMOIIOTHUH, CTPEMSIIIEeCS COCTABUTH MOTHBIN
nepeyeHb BCeX OENKOB, BXOJISIINX B CTPYKTYPY JKUBBIX OPTaHU3MOB ...

-: OMOHHMKa

+. mpoTeoMHuKa

-: TEHOMHKa
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-. €EBICHHUKAa

S: Hayka o 3alMTHBIX CBOMCTBAX OpraHu3Ma ...
- MEMLIMHA

-1 AKMEOJIOTUsl

+. IYMMYHOJIOT U

-: MUKpOOHOJIOTHS

S: AMepukaHCKuid 6uoJIor O. YHICOH PEIIOKII TPOSKT HOBOW HAYKU O OMOJIOTHYECKHUX
OCHOBax IOBEJICHUS Y€I0BEKa, KOTOPYIO OH Ha3Bal ...

-: 3TOJIOTUs

+: conroounonorus

-1 QaHTPOMOJIOTUS

-: YEJIOBEKOBEJICHUE

S: buonoruyeckast Hayka 0 MPOUCXOXKJICHUN U 3BOJIIOLUH (PU3MUECKON OpraHU3alK YeJI0BEKa U
€ro pac ...

+. aHTPOITOIOT U

-. OTOJIOTHUA

-. DKOJIOTUsl

-: Ouosorus

S: AHuTpomnonorus

-: HayKa O B3aMMOJICIICTBUH YeIOBEKa U OKPYKAIOIIeH MPUPOAHOMN Cpeibl

-: YUEHHE O CTPOCHUU U 3BOJIOIUH YeJIOBEKONOAOOHBIX 00€3bsIH

+: OHoJIorMYecKasi HayKa O MPOUCXOXKIACHUU U IBOIIOLUU (PU3MUECKON OpraHu3alliy 4eJI0BeKa 1
ero pac

S: EBrennka — 370 ...

- yquI/Ie 06 I/IHJII/IBI/II[yaJ'ILHOM paBBI/ITI/II/I paCTeHI/If/'I " JKUBOTHBIX

+: TeHeTHYeCcKask KOHIICIIIUS O BO3MOXKHBIX METOAAX BIHSHUS HA SBOIIOIHIO YEIOBEUSCTBA I
COBEPILIEHCTBOBAHUS €r0 MPUPOJIbI

-: HayKa 00 OOIIMX 3aKOHAaX MOJY4YEeHUS, XpaHEHUSs, IepeIauu U nepepadoTku HHpopMaIiu

-: aHTUHAYYHOE YUeHHEe 0 OMOJIOTHYECKON HEPABHOLIEHHOCTH PA3IMYHBIX pac M HAPOJIOB

S: HeoOxoaumble NprU3HAKK MyTal|H:

+: cIy4aifHOe M3MEHEHHUE CTPYKTYPHI HACTIEICTBEHHON MOJICKYIIbI

-! CO3HATEIbHOE U3MEHEHHE Habopa XpOMOCOM

-: CO3HATEIbHOE U3MEHEHHE CTPYKTYPbI HACIECTBEHHON MOJIEKYJIbI
+:! ciy4aifHOe U3MEHEHHe HaclleICTBEHHONW HH(POpMaIluu

S: IIpupoaHbie sIBIEHUS, OTHOCSIIUECS K MyTareHam ...
+. TeMmmeparypa

+: pagnanus

+. TSKEJIbIE METAJIJIBI
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-: JICTKHC METAJIJIBI
+. BUPYCHI
-: Oenku

S: Mytaress! — 310 ...

+! (aKTOPBI, BHI3BIBAIOIINE MYTAIlUU

-: HCTIOpPYEHHbBIE T'€HbI

-: ICKa)KEHHbIE TeHbI

-: (hakTOpPBI, BHI3BIBAIOIINE CITYyYaiiHbIE KOMOWHAIIUU XPOMOCOM

S: Myrauus —

+! BHE3aIMHOE H3MEHEHHE HACIICICTBEHHBIX CTPYKTYP, BBI3BAHHOE €CTECTBCHHBIM HIIH
UCKYCCTBCHHBIM ITyTEM

- TIOJTyYCHHE CIIOKHBIX COCIMHEHHI U3 00JIee MPOCTHIX

-: CJTydaiHbIe OTKJIOHEHHSI CHCTEMbI OT HEKOTOPOTO CPEITHETO MOJIOKEHUS

S: Bupyc —

+: BO30ynuTens MHPEKIIMOHHBIX O0JIe3HEH pacTeHUH, )KUBOTHBIX M YEIIOBEKa,
Pa3MHOKAOIIMICS TOJIBKO BHYTPH KUBBIX KIIETOK

-: MaTepUAIbHBIA HOCUTENh TeHETUYECKON HH(pOpMAIHH

-: OpraHu3M, IUTAIOIIUICS 3a c4eT (PoToCHHTE3A.

S: I'ensl — 3710 ...

-: MOJIEKYJIbl, B KOTOPBIX 3aK0upoBaHa nHpopmanus o ctpykrype JHK

+: yuactku Monekyisl JJIHK, ctpykTypHas u pyHKIMOHANbHAS €IMHUIIA HACIEICTBEHHOCTH
KHUBBIX OpPraHU3MOB

-: OpPTaHEeIUIbI, HAaXOASIIUECS BHYTPHU KIETKH U COJepIKaliue B cede crenupuyeckue 0enKu,
OTBEUAIOIIHE 32 BHEIIHKE ((PEHOTUITNYECKHUE) TPU3HAKU OpraHu3Ma

- 0coOble KJIETKH, HECyIlle B ce0e HAC/IeICTBEHHYIO HH(POPMAIUIO

S: I'eHoM yeJToBeKa — 3TO

+: COBOKYMHOCTH HACIEJACTBEHHOTO MaTepraa, 3aKIF0OUEHHOT0 B KJIETKE YeJIOBEKa
-: COBOKYITHOCTh aTOMOB M MOJIEKYJI

-: COBOKYITHOCTH KJIETOK U TKaHEH

-: COBOKYITHOCTH 3JIEMEHTAPHBIX YaCTHUII

S: PesynbTaT peanuzaruu npoekta «['eHoMm uenoBekay ...

-1 CO3J/IaHHE TOJTHOM KapThl TEHOB YEJIOBEYECKOM MOIYIISIIUN

-: pacmupoBKa TEHETUYECKOTO KOJIa

+! onpeieNieHre MOCIIeI0BaTEIbHOCTH HYKJIEOTUIOB B TEHOME KOHKPETHOTO Y€JIOBEKa
-: onpeieNieHne (QYHKIIMOHATFHOTO 3HAUEHHUsI BCEX T€HOB, BXOIAIINX B TEHOM YeJIOBEKa

S: Tporeccy pemmKauyu COOTBETCTBYET CIeaytoIIasi Onoigorndeckas QyHKIUs —
+: ynBoenue mosnekynsl JJHK
-: co3manne monekynsl PHK Ha 6a3ze monexyner JIHK
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-: cuHTe3 Oenka Ha ocHoBe MosieKysbsl PHK
-: paciueruienne Moisiekyisl JIHK

S: Hayka 0 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH U U3MEHYUBOCTH ...
+. r€HETHUKa

-. eBreHHKa

-. OMOXUMHUS

-: MOJIEKYJISIpHAst OMOJIOTHS

S: OcHoBHbIE (PYHKIIMH HYKJIEUHOBBIX KUCIIOT ...
-: KaTanu3 OMOXUMHUYECKUX PEaKIIHiA

+! peryJaupoBaHue CUHTE3a OEIKOB

+! XpaHeHue HACJIEJICTBEHHOW HH(pOpMaLIUN

-! peryJaupoBaHue MeTadboan3ma

S:T'enom ...

- TIOJIO’KUTEIIBHO 3apsDKEHHAs YacTHUIla, BXOIAIIAS B COCTaB spa aToMa

-2 DJIEeMEHTapHas KUBas CUCTEMa, OCHOBA CTPOCHUS U KU3HEAEITSIbHOCTH BCEX YKUBBIX
OpraHU3MOB

+! COBOKYITHOCTh T€HOB, COJICPKAIIMXCS B OJITMHAPHOM HAOOPE XpOMOCOM JaHHOM >KMBOTHOM
WJIM PACTUTEILHOMN KIIETKE

S: Cucrema «miepeBoia» MOCIEI0BAaTEILHOCTH HYKJI€OTH10B B Mosiekyie JIHK B
MOCIIE0BATEIHLHOCTS AMUHOKHCIIOT B MOJIEKYJIe Oenka — 3To ...

-: TEHOTHII

-: MUTO3

-: TCHOM

+. reHeTHYECKUH KOJT

S: OcunoBHnas ¢pynkuus JJHK

- TIOJTy4aTesst HacJeACTBEeHHOW nHpopManun

-: HOCUTEJIb HacJeICTBEHHON MH(OpMAIMK B IPOLIECCE €€ UCTIONIb30BaHUs B ITPOLIECCE CHHTE3a
0enKoB

+! OCHOBHOM HOCHUTEIb U XPAHUTEb HACIEICTBEHHOM HH(popManuu

-: pa3paboTYnKa HACIEeICTBEHHON HH(pOpMaIim

S: ABtopsl otkpeiTust JJHK kak HOCcHUTENst HAcHeACTBEHHON MH(BOPMAITUH:
-: Mopran

-: Konb1ioB

-: Tumodeen-PecoBckuit

+: Kpuk n Yorcon

S: Yuensie, nonyuusine HobeneBckyro mpemuio no Gu3HOIO0THH 3a OTKPHITUE MOJIEKYISPHON

crpyktypsl JJHK ...
-: H. Kospios
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+: JIx. YoTcoH
+: @. Kpuk
-: P.@uep

S: Monexyna JJHK cocTout u3 aByx 3epKanbHO 0TOOpakaroluX ApYT Apyra
(KOMIUIEMEHTApHBIX ) ETI0YeK. DTO HEOOXOAMMO JUIA ...

+: Bocpou3BojicTBa Mosiekyibl JJHK

- TIOBBIIIIEHUS cTaOMIbHOCTH MOJIeKyIbl JIHK

-: TApPaHTUU L[EJIOCTHOCTH I'eHeTHYeCKON HHpOopMaIuu

-: COXpaHEHUS TeHETHYECKOH MHPOpMAITUN

S: IlepBbie GOPMYTUPOBKH IEHETHIESCKON KOHIICTIIIHN
-: JlapBun Y.

-: Mennens I'.

-: Jlamapk XK.-b.

+: Beiicman A.

S: KimonupoBanue — 3T10:

+: popMHpOBaHNE HOBOTO OPraHW3Ma BHYTPH JAPYToro Ha OCHOBE HACIEICTBEHHOM
MH(pOpMaLIUU TPETHEr0 OpraHu3Ma

- clIy4yailHOoe U3MEHEHUE HacleICTBEHHON MH(popMalun

-: CeJIeKLUs

-: €CTECTBEHHBIH MPOLIECC MPUCIIOCOOICHHSI OpPraHu3Ma K YCIOBUSAM OKpYXKarolleil cpeibl

S: MckyccTBeHHO MOIMGUIIMPOBAHHBIE IPOLYKTHI (TPAHCI€HbI) MOT'YT OBITh OIACHBI, IOTOMY
970 ...

+! IOCNIEICTBUS X MPUMEHEHHS HE alipoOMPOBaHbI JOJTHM ONBITOM JII0J1€H

-: IX HaclleICTBEHHAas NH(OpMaLKs MOXKET ObITh BCTPOEHA B HACJIEICTBEHHYIO HH(POPMAIUIO
YeJI0BEKa U UCKA3UTH €¢

-: OHU HETPUBBIUHBI JIJIS YeIOBEKa

S: BepHoe yTBEpkKACHHUE ...

+! BO BCeX KJIETKaxX OpraHu3Ma coJiepKarcs 0JJMHaKOBbIM HaOOp reHOB

-: B KJIETKaX Pa3jIM4HbIX TKAHEH U OPraHOB COAEPIKATCS PA3IUYHbBIC T€HBI

-: KJIIETKM Pa3JIMYHbIX TKaHEH 1 OPraHoB COAEpkKaT OAMHAKOBBIH XpOMOCOMHBIN HAa0Op, HO
pa3HbIE TEHBI

S: dakTopsl, 00YCIOBINBAIOIINE «BETBJICHUE)» IBOIOINH KUBBIX OPraHU3MOB, YMHOXKEHHE UX
pPOJIOB U BUJIOB ...

-1 BMELIATEJILCTBO YEI0BEKA B IPUPOIHBIE IIPOLIECCHI

+! paznuyue B IPUPOAHO-KIIMMATUYECKUX YCIOBUAX U HAIIPABICHUAX UX U3MEHEHUN B pa3HbIE
AIIOXH U B Pa3HbIX 4acTAX 3€EMHOTO I1apa

-: HAJINYWE Pa3HbIX LIECHTPOB BOZHUKHOBEHUS KUBOI'O

+! HaIMYue pa3HbIX (GOpM U BO3ZMOXKHOCTEH MPUCTIOCOOIEHUSI OPTaHU3MOB K OJJHUM U TEM K€
M3MEHEHUSM YCIIOBHM OKPY>KArOLIEH CpeJIbl
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S: IIpu3Haku, BKItOUaeMbIE€ B COBPEMEHHOE OIPEACIICHUE KU3HU, )KUBOTO:
+! BOCTIpOM3BEICHHUE CIIEU(DUIECKON CTPYKTYPHI

-: HaJTM4Ke CeupUIeCKOr CTPYKTYPHBI

+. aKTUBHOCTb

-: BBIJICJICHUE DHEPTUUA

+. IOIJIOLIEHUE SHEPTUU

S: dakTOphl, TOBOPALIUE B MOJIb3Y FMIOTE3bI 00 OJJHOM LIEHTPE (BPEMEHHOM U
MPOCTPAHCTBEHHOM) - BOBHUKHOBEHUS KU3HU

-: IOX0XECTh (POPMBI BCEX KUBBIX OPTaHU3MOB

+! €IMHCTBO T€HETHUYECKOT0 KO/1a BCEX KUBBIX OPIaHU3MOB

+! HaJTM4YKMe «Maru4ecKux aMUHOKCIIOT)

-1 KJIETOYHOE CTPOEHUE BCEX )KUBBIX OPraHU3MOB

S: [IpUHIIUIIBEI TEOPUH IBOJIFOLIUH ...
+. €CTEeCTBEHHBIN OTOOP

+. UI3BMEHYUBOCThH

-: aianranus

- MHOT0OOpa3ue BUJI0B

S: CuHTE3 OCIIKOB MPOUCXOIUT B ...
-1 SAIpe KIETKH

- MUTOXOHIPHUSX

+. pubocomax

- XpoMocomax

S: IlepBbIMM KUBBIMH OpraHU3MaMHU Ha 3eMJie ObUIH ...
- 9YKapuOTHI

+! IPOKAapUOTHI — aHA3POOBI

-: IPOKapHUOTHI — (POTOCUHTETUKU

- IPOKapPHUOTHI

S: B ocHOBE BOJIOIMOHHOTO TIpOIecca JEKHUT (JIexkar) ...

-: CTpeMJIEHHE OpraHu3Ma MPUCTIOCOOUTHCS K U3MEHSIOIIUMCS YCIIOBUSIM BHEIIIHEH CPEIbl

-: HaJIM4Ke 0COOBIX I'€HOB, OTBEYAIOIIUX 32 MPUCIIOCOOIIEMOCTh OpraHu3Ma
+ cilyyaliHble U3MEHEHUSI TEHOTHUIIA
-: Y4EHUE O TEHETUYECKOM HACJIEICTBEHHOCTH YEI0BEKa

S: AnTpomnorenes —

-: TEOpHUSI UHIUBUYAJIbHOTO Pa3BUTHUSI OpraHU3Ma

+! TIPOIIECC IBOTIOIMOHHO-UCTOPUYECKOTO POPMUPOBAHUS YETIOBEKA
-: YU€HHE O T€HEeTHYECKON HaCleCTBEHHOCTH YeIoBeKa

-: yueHHe 0 00KECTBEHHOM COTBOPEHHUH YeIOBEKa
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S: 'omeocTaszuc —

+! COBOKYITHOCTB CJIOKHBIX IPHCIIOCOOUTENBHBIX PEaKIMil OpraHn3Ma, HalpaBJICHHBIX Ha
COXpaHEHUE TUHAMUYECKOT'O COCTOSIHUSI €r0 BHYTPEHHEHN CpeJibl

- O6M€H BCIICCTB, aACCUMMWJIALIIUA U JUCCUMUIIAIUA B opraHmMe

- HepeXOZ[ 3H€pI‘I/II/I YHOPSIILOLICHHOI‘ O IBUXCHHUA B 3Heprmo Xa0THYECCKOT'O ABUXXCHUA

-: IEPeX0/1 OT XaOTHYECKOTO ABUKEHUS K YIOPSIOYCHHOMY

S: DBOIIOIMOHHOE 3HAYEHHE TIOJIOBOT'O PA3MHOXKEHHUS CBSI3AHO C ...

- YBEJIMYCHUEM TEMITIOB POCTA MOMYJISAIMH U, KaK CIICACTBHE — YCUIICHHEM JIaBICHUSI
€CTECTBEHHOT'O 0TOOpa

-: YCUJICHUEM B3aUMHOMN 3aBUCHMOCTH OPT'aHU3MOB U, KaK CJIeACTBUEC — (HOPMUPOBAHHEM
MOMYJISIIIAA, COOOIIECTB U IKOCHCTEM

+! YBEIMYCHHEM Pa3HOOOpa3ns TEHOTUIIOB B PE3YJIbTaTe KOMOMHUPOBAHUS T€HOTUIIOB
pa3IUYHBIX 0CcOOECH

- 0CJTabJICHHEM B3aUMHOM 3aBUCUMOCTH OPTraHU3MOB

S: CoBpeMeHHasi opuIHaibHas TEOPUS IBOTIONUYU (CHHTETHYECKAsi TEOPHUs HBOJIIOIHH) B ceOs

BKJIFOYAET —

-: upaeun JK. Jlamapka u XK. KroBbse

-: ToabKO uaeu Y. Jlappuna

+: unen Y. /lapBruHA 1 r€HETUKY

-: uaeu H. Konepnauka u I'. INanunes

S: CucreMaTHKa >KUBBIX CYIICCTB, MMPCATIOKCHHAsA K.HI/IHHGGM, OCHOBBIBaJIaCh HAa UJECC ...
-. P€3KHX U3BMCHCHUAX BUJIOBOI'0 COCTaBa 61/100(1)ep1>1 B pE3yJIbTaTC KaTaCTpoq)

-. IOCTOAHHBIX 3BOJIOIMOHHBIX N3MCHCHHAX BU0B

+. HEU3MEHHOCTU BUI0OB C MOMEHTA UX COTBOPCHUA

S: Unewn katactpousMa U MPUHITUIT HEU3MEHHOCTH OPTaHUYECKUX BHJIOB —
-: Jlamapxk K.

+: KioBbe XK.

-. Jlaitens Y.

-: JapBun Y.

S: K. KioBbe mosorai, 94to —

-: )KU3Hb CYILIECTBOBAJIa Ha 3eMJie BCeraa

+: Ha 3emJie IepeoInYECKU IPOUCXOAST INI00aNbHbIE KaTacTpOdbl
-: )KU3Hb Ha 3eMJIe BO3HUKJIA CIIOHTAaHHO

-: HOBBIE (DOPMBI )KU3HU Ha 3eMJie BO3HUKAIOT TOCTOSTHHO

S: DBoMOIIMOHHAS TEOPHSI POUCXOKICHUS OMOIIOTUYECKUX BHIOB ITyTEM €CTECTBEHHOTO
otbopa —

-: Jlamapxk K.

-: KroBbe XK.

-2 JIaitens Y.
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+: lapBun Y.

S: ABTOp Tpyna no kiaccuueckoi 6nonorun «IIporncxoxaeHne BUJOB IIyTEM €CTECTBEHHOTO
orbopay:

+: lapBuH

-: Jlamapk

-: Jlalienp

-: KroBpe

S: DBosronHs MyTEM CITy4alHBIX U3MEHEHUH, ITOABEPTalOIINXCSl €CTECTBEHHOMY 0TOOpY
+: lapsun Y.

-> Menpgens I'.

-: Beiicman A.

-: Jlamapk XK.-b.

S: IlepBble 3KCIEPUMEHTHI 110 NIEPEIAU€ HACIEACTBEHHBIX CBOUCTB ...
- HapBun Y.

+: Mengens I'.

-: Beiicman A.

-: JJamapk K.-b.

S: DBounronys MyTeM HacaeI0BaHUs TPUOOPETEHHBIX MPU3HAKOB —
-1 Jlapun 4

-: Mennenn [

- Beticman A.

+: Jlamapk XK.-b.

S:OTka3 oT uen BeYHOCTH W HEM3MEHHOCTH OMOJIOTUYECKUX BHJIOB U YCTAHOBJICHHWE OCHOBHOTO
(dakTopa BOJIIOLIMOHHOTO Ipoliecca —

+: Jlamapk XK.

-: KroBbe XK.

-: JapBun Y.

-: byrnepos A.

S: DBOJIOIMOHU3M ITO —

-: TIOJTHOE OTPHIIAHKUE IBOJIFOIIMOHHBIX IPOIIECCOB B TIPUPOJIS

+: TpU3HAHWE CYIICCTBOBAHHUS MHUPO3JAHUS TOJBKO B paMKax TJI00ATBLHOTO 3BOJIOIMOHHOTO
mporecca

-: IPU3HAHUE MPUHIIUIIA MEXaHUIIM3Ma TIpU (POPMUPOBAHUM HAYYHOU KApTUHBI MUPa

-: IPU3HAHUE CYIIECTBOBAHHUS YBOJIIOIIMOHHBIX MPOIIECCOB TOJIBKO IS 5KUBOW TPUPOIBI

S: Cornacno npunuuny ®. Penn —

+: BCE J)KUBOE MTPOUCXOIUT TOJIHKO M3 )KUBOTO
-: BCE J)KMBOE TIPOUCXOIUT U3 HEXKUBOTO

-: BCE KHMBOE MIPOUCXOANT U3 O0KECTBEHHOTO
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- dKMBOC 3apOXKIACTCA CaMOITPONU3BOJIbLHO

S: Bunioobpa3zoBaHue MOXKET OCYILECTBIISATHCS BCIEACTBUE ...
-: KoJIeOaHUH YUCIICHHOCTH TOMYIISIAN

-: TJI00ANBbHBIX KaTacTpog

+ IPOCTPAHCTBEHHOW M30JISALIUH MOMYJISIAN

+. rUOpUIU3AIIT

S: CyTh NOMyNALMOHHBIX BOJIH KaK 3JIEMEHTapHOro (hakTopa 3BOJIIOLIUY 3aKIFOYACTCA B ...
+! IEPUOJMUECKUX KOJICOAHUSAX YUCICHHOCTH MOIYIISIHH

-: IEPUOJUYECKUX U3MEHEHHSIX YCIIOBUM OKPYKAIOLIEN CPEIbI

-: TeorpauecKoM paclpoOCTPAHEHUN U U30JISAIMN PA3TUYHBIX MOMYJIALUNA OJJHOTO BU/Ia

S: dakT, roBopsAIIUNA B OSB3y TUIIOTE3bI 00 OJTHOM IIEHTPE (BPEMEHHOM U IPOCTPAHCTBEHHOM)
BO3HUKHOBEHUS KH3HU ...

-: KJIETOYHOE CTPOEHHUE BCEX KUBBIX OPraHU3MOB

+! €IMHCTBO TEHETUYECKOI0 KOJIa BCEX )KUBBIX OPraHU3MOB

- IOX0XECTh (POPMBI BCEX KUBBIX OPTaHU3MOB

S: CoBOKYITHOCTh BHEILIHUX IIPU3HAKOB OpraHu3Ma — 3710 ...
-: apXETHUIl

-: TEHOM

-: TEHOTHII

+: eroTHm

S: ®enornn —

-2 COBOKYITHOCTh O0COO€H OJIHOTO BH/Ia, HACETSIOIIast HEKOTOPYIO TEPPUTOPUIO, OTHOCUTEIHHO
M30JIUPOBAHHBIX OT JIPYTUX M 00JIa1ar01Iasi ONpeeICHHBIM TeHO(DOHI0M

- IPOIECC UCTOPUUYECKOTO PA3BUTHSI OPTaHU3MOB, Pa3TUYHBIX THUIIOB, KJIACCOB, OTPSIIOB.

+! COBOKYITHOCTh BCEX MPU3HAKOB U CBOMCTB OpraHu3Ma, ChOPMHUPOBABIINXCS B MPOIIECCE €TO
WHJUBUIyaJIbHOTO Pa3BUTHUS

S: KiteTku uenoBeueckoro opraHu3Ma, B KOTOPbIX COAEPIKUTCS MOJIOBUHHBIN (TaIrlIoNIHbIH)
HabOp XpOMOCOM ...

-: COMaTH4YecKue

-: MyTaHTHBIE

+. MOIOBEIC

-: CTBOJIOBBIE

S: DnemeHTapHast CTCPYKTYpa SBOJIIOLIMM 110 COBPEMEHHBIM MEPKaM —
+! HOIYJIAHs

-: KJIIETKa

- MOJIEKYyJIa

- BUJ
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S: OcHOBHas eMHUIIA CUCTEMATHUKH KHUBBIX CYIIECTB
- HOHy.HSII_II/ISI

- pon

+. BUJ

-1 0c00b

S: DnemeHTapHas CTPYKTYpHasi SAMHUIIA )KU3HU ...
-: Opran

- 0c00b

-2 TIOMYJISIUS

+. KJICTKa

S: CornacHO JaHHBIM COBPEMEHHOW aHTPOIIOJIOTHH, OCHOBHBIM Ireorpau4eckuM o4arom
(opMHpOBaHUS HOBBIX BUI0B TOMUHUJ SBJISETCA ...

-: CeBepHasg AMepuka

-: Kuraii

-: EBpona

+: Bocrounast Adpuka

S: Heannepranblsi ...

-: ObUIH MMpAMBIMHA IPECAKAMH COBPEMECHHOI'0 YCJIOBCKA

-: BBIMEpILIasi paca COBPEMEHHBIX JIFOIeH

-: BHECJIM HEKOTOPBIN TeHETHUYECKUI BKJIAJ] B TCHO(POH]] COBPEMEHHOT'O YeIOBEKa

+: OB HE3aBHCHUMOM BETBBIO U MOJIHOCTHIO 3aMEIICHBI Y€JIOBEKOM COBPEMEHHOIO THIIA, HE
BHOCSI TCHETHUECKOTO BKJIa/1a

2. ®uiiocopxue npodaIeMbl IKOJIOTHH

S: Hayka o B3auMOICMCTBUH YEJIOBEKA M OKPYKAIOIIEH TPUPOTHOMN CpeIbl —
-1 aHTPONOJIOTHUSA

- ATOJOTrUs

+. B3KoJIorud

- Ouomorus

S: buocdepa 310 ...

-: HayKa O TIPUPOJIC ¥ 3aKOHOMEPHOCTSIX €€ pa3BUTHS

+ 00yacTh pacrpocTpaHeHUsl )KU3HU Ha 3emiie, 00pa3yrolas eTOCTHYI0 TMHAMHUYECKYIO
CHCTEMY

- TEOpHs O MUTPAIUH KU3HH BO BeeneHHoi

S:  HoBoe »BOIOIIMOHHOE COCTOSIHUE OMOCc(Epbl, B KOTOPOIl pazyMHas eATEbHOCTh YeIOBEKa
SBIISIETCS PELIAloIUM (PAaKTOPOM, Ha3bIBAETCS:

+: Hoocdepoit

- TexXHocdepoit

-: cdepolt KyJIbTyphl
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- mutocdepoi

S: HoocdepHoe pazButue — 310 ...

- COBMECHOE Pa3BUTHE YEJIOBEYECKOTO OOIECTBA U HAYYHO-TEXHUYECKOTO ITporpecca
+: pa3yMHO YHpaBJsieMOE COPa3BUTHE YEIOBEKA, 0OIECTBA M IPHUPOIBI

-:  pa3BUTHE TeXHOC]EpHI

- Pa3BUTHUE TyXOBHO-HPABCTBEHHOT'O OOIIECTBA

S: Wpnes o BIUSHUM COTHEYHOM paJiialliy Ha >KUBYIO IPUPOJLY U COLIMAIIbHBIE MTPOLIECCHI:
- T'eitzenOepr B.

+: UmxeBckuit A.

- BepHnanckuii B.

- IluonkoBckuii 3.

S: VYuenue o Ouocdepe u Hoochepe:
- T'eitzenbepr B.

-1 YmxeBckuil A.

+: Bepnanckuii B.

- HuonkoBckuit J.

S: Dkocucrema — 310 ...
-: COBOKYITHOCTb TOMYJISIIHIA, 3aHUMAIOIINX OIPEICICHHYIO TEPPUTOPHUIO

x

(I)YHKI_II/IOHaJ'ILHOC CAUHCTBO COO6H.[€CTBa JKHUBBIX OPraHu3MOB U CPCbI obuTanus
-. COBOKYIIHOCTb HOHYHHHHﬁ, 3aHUMAOHIUX OMMPEACIICHHYIO TCPPUTOPUIO U 06p83y10H_II/IX

€MHYIO MUIIEBYIO [IEMb

S: Bcst COBOKYITHOCTB JKHBBIX OPTaHU3MOB Ha 3eMIie, HaXOSIIasIcs BO B3aUMOCBSI3H C
duznyecKkoil cpenoi, Ha3bIBaeTC ...

+ Ouocdepa

- Hoocdepa

-:  OuoreoreHo3

- Ouorta

S: AnTponorenes — 31o0 ...

- HOBOE IBOJIIOLIMOHHOE COCTOsIHME OMOC(ephl, B KOTOPOE OHA MEPEXOJUT B pE3yJIbTaTe
BO3JICUCTBUS TPEOOPa30BATEIHHON IEATETHHOCTH YeJIOBEKa

- - YUEHHE O T€HEeTHUYECKON HaCleACTBEHHOCTH YeI0BeKa

+! Ipoliecc IBOIOLMOHHO-UCTOPUYECKOTO (POPMHUPOBAHUS YEIOBEKA

- TeOpHsl UHAUBUAYAJIbHOTO Pa3BUTHS OPraHU3Ma

I:

S: Hoocdepa — a0 ...

-: 00J1aCTh pacpOCTPaHCHHUS KU3HH Ha 3eMIIe

+. HOBOE 3BOJIFOIIMOHHOE COCTOSTHHE OMOC]EPHI, IPH KOTOPOM pasyMHast IeSITeIbHOCTh
YesI0BeKa CTAHOBUTCS PEIIAOIINM (aKTOPOM €€ Pa3BUTHSI
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- yY4EHHE O IIPOUCXOXKIACHUH U DBOJIOLIMH YEIOBEKA U €r0 pac
-:  HayKa O B3aUMOJICHCTBUU MPUPOJIbI U OOIIECTBA.

S: UccnenoBanus O6mochepsl W OIEHKA BO3MOXKHBIX AHTPOIOTCHHBIX €€ W3MCHCHHH C
MOMOIIbI0 KOMITBIOTEPHOT'O MOJIEIIMPOBAHUS IPOBOAUIIUCH —

+: MomuceeBbiM H.

-: Bepnaackum B.

-: UmkeBckum A.

-: HwuonkoBckum K.

S:  Ob6nacte ¢unocoduu, uccneayromas GuiIocoPpckue MpoOIeMbl B3aUMOIACHCTBHS JKUBBIX
OpPTaHU3MOB M CHCTEM MEX]Iy COOOU U CPeIoit CBOero oOMTaHus, a TAK)KE KPU3HUCHBIX SIBJICHUN B
O6uocdepe, BEI3BaHHBIX aHPOIIOTEHHOM HAarpy3KoW Ha MPHUPOIY —

- OMOATHKA

+: skodunocodus

-:  DKOJIOTHUSA

- ouodunocodus

S: WuTerpanpHas JUCHMIUIMHA, PACCMATPHBAIOMIAS CHENU(UIECKYI0 B3aWMOCBSI3b U
B3aMMOBJIMSIHUE MEX/1Yy YEJIOBEYECKHMM OOLIECTBOM U CpeAod ero oOuTaHMs, MCCIEAYoIas
3aKOHBI COBMECTUMOCTH OOLIECTBA U IPUPOABI —

skodunocopus
IKOJIOTHUS

ouodunocopus
+:  colraabHasi SKOJIOTUS

w2

. HGHTpaJ'IBHI)IM IIOHATUEM COIII/IZU'IBHOﬁ OKOJIOTHH ABJIACTCA —

COoMaJIbHbIC OTHOIIICHU A

CONMAJIbHBIC HOPMBI
+: cucremMa-o0IIecTBO-IPUPOIa

MMPpaKTUICCKaA ACATCIIbHOCTD

S: «DKOJOTHYECKHIl UMIIEPATHBY ITO —

+ rpaHuIla TOMYCTUMON aKTUBHOCTH, KOTOPYIO YEJIOBEK HE UMEET IIpaBa TMepecTynaTh HU MpHU
KaKUX 0OCTOSITEIHCTBAX

+ MOBeIeHHE YEeIOBEKa, KOTOPOe OBl CTOCOOCTBOBAJIO PA3BUTHIO OHOChEpHI

- HOPMBI TIpaBa, COJEP)KAIUE BJIACTHBIC WPEIMUCAHUS, OTCTYIJICHHS OT KOTOPBIX HE
JIOITYCKAIOTCS

0e3ycnoBHO 0011e00s13aTenpHOe (hOpMaTbHOE TPABHUIIO MOBEJCHHS BCEX JIFOACH

S: TloHsATHE «IKOJIOTHUUYECKUN UMTIEPATHUBY BBEI —
+: Moucees H.
Bepnanckum B.

[Tpuroxun U.
XakeH I
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IlepBBIM KOHIENIMIO KO3BOJIIOLUYU BBENI —
-. BepHnanckuii B.

-. Xaken I

+: Tumodcees-Pecosckuii H.

-1 YmxeBckuil A.

S: CoBMecTHas SBOJIIOLIUS YEIOBEYECKOTO OOIIECTBA U MPUPOJIBI —
- Oudypkanus

-1 aTTpaKTop

-. (a30BbIii Iepexo]

+:  ko3domrorus

S: CornacHo yuyenuto B. BepHaickoro >kuBoe BEIIECTBO — 3TO —
+: COBOKYITHOCTbH BCEX JKHUBBIX OpPTraHHU3MOB

- OpraHUYeCKHE COCTUHEHUS

- HEOPTraHWYECKHE COCTUHCHUS

- COBOKYITHOCTH KJIETOK

S: Dpomonus 6mochepsl 31O ...

+: Mpolecc caMOOpraHU3aIui OTKPBITONH HEPAaBHOBECHON CHCTEMBI TNIAHETAPHOT'O MBIIILJICHUS
-: 3aMKHyTas CHCTeMa

-: cHCTeMa, BKJII0YAromasi He)KMBbIC BEIECTBA

-:  MPOIIECC Mepexo/1a 3aMKHYTOH CUCTEMbI B COCTOSIHUE PABHOBECHSI

3. ®uwiiocopckue MpodIeMbl CHHEPTeTHKH

S:  Jluccumarus — 37O ...

-: TIOTJIOIICHHE BEIIECTBA M3 Ta30BOH WM )KHJIKOH CPeIbl TOBEPXHOCTHBIM CJIOEM TBEPIOTO
Tena

+! TMepexoj SHEePTryuu YIopsI0YeHHOTO JIBIKEHUS B JHEPTHIO XaOTUYHOTO JIBUYKEHUS YaCTHUI]
-:  OTKJIOHEHHsI BOJIH, BOSHHUKAIOIINE MIPH UX PACIPOCTPAHEHUU B HEOJHOPOIHBIX Cpeax

-: TIPOXOXKJECHHE CBETOBBIX BOJIH CKBO3b HEMPO3PAUHYIO CPEIy

S: ®nykryamnus — 3710 ...

-: mpucnocoOieHue GyHKIMN U CTPOCHHS OPTraHU3MOB K YCJIOBHUSIM CYIIIECTBOBAHUS

-: pacraj CIIO’)KHBIX BEIIECTB Ha MTPOCTHIC B OPraHU3MeE, COITPOBOXKIAIONITUICS 0CBOOOKICHUEM
SHEPTUU

-: SIBJICHHE CUJILHOTO BO3PACTaHMSI aMILTUTYIbI KOJIeOaHUH O] BIUSHUEM BHEITHUX
BO3JECHCTBUI

+! chmyyailHO€ OTKJIOHEHUE BEIMYMHBI, XapaKTEPU3YIOIIEe CUCTEMY U3 OOJIBIIIOTO YnciIa
YacTHIl, OT €€ CPETHETO 3HAUCHUS
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S: Tlporecc caMOpeTryIISIIIUU CUCTEM JIFOOON MPUPOIBI OTHOCUTEIIBHO 3aIaHHOTO COCTOSTHUS Ha
OCHOBE IMOJIZICPKaHUs OTPULIATEILHONH 0OpaTHOM CBSI3U C OKpPYIKaIOIIeH CpeioH,
oOecreunBarOIIMi JUHAMUYECKOE PAaBHOBECUE CUCTEMBI, Ha3bIBACTCH ...

+. romeocrasuc

-: Oudypkanus

-1 CTpPYKTypa

- BHTPONHUS

S: B xubepHeTHKE KOJIMYECTBEHHAS MEpa YCTPAHEHUS HEOTIPEICICHHOCTH, MEepa OpraHu3alluu
CUCTEMBI Ha3bIBACTCH ...

- OpPraHM30BaHHOCTh

- ()YHKIIMOHATLHOCTh

-:  JIeTepMUHAIS

+. uHbOpMaIUs

S: ABTOp KOHIENIIUU YHUBEPCATHLHOTO (IVI00aTbHOT0) SBOIIOIIMOHU3MA
+: Moucees H.
- Andepos XK.
- Ilpuroxun HU.
Xaxen I'.

S: B navane XX Beka poccuiickuii yueHblii A.A. bornanoB-ManuHOBCKHI BBIIBUHYJ IIPOEKT
CO3aHUs BCeOOIIel OpraHu3allMOHHON HAyKH, KOTOPYIO OH Ha3Bal ...

+. TEKTOJIOrud

- Teopus HHGOPMAITIH

- JpProHOMHKa

- 001ast TeOpusi CUCTEM

S: Kubepnernka — 3710 ...

- HayKa O B3aMMOOTHOIICHMX KUBBIX OPraHU3Max C OKpYXKarolen cperon

-: TeopeTHueckas nHpopMaTuka

-: HayKa, U3y4Jarolas nmpoOJeMbl aHallu3a U CHHTE3a CUCTEM

+! Hayka 00 oOIIMX 3aKOHOMEPHOCTSIX MPOIIECCOB YIpaBIeHUs U Mepeaadn HHPopMaIuu B
MAIIMHAX, )KUBBIX OpraHU3Max U 0OIIECTBE

S: OcHoBaTens MU CUHEPTETUKHU SIBIISIFOTCS ...
+: I'. Xaken
I'. Mennens

+: W. IIpuroxxun
H. Moucees

L

Baxmueilimas GyHKIMsS COBpPEMEHHOMN CHUHEPTeTUKU

00BsICHEHUE MPOUCXOKICHUS JKU3HU U3 HEXKUBOTO BEILIECTBA
+ UMHTEerpanus Hay4YHOro 3HaHHs
- aHaJu3 CaMOOPraHM3aluy XUMUYECKUX MOJIEKYII
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S: KubepHernueckas 0CHOBa MEXaHHU3Ma CaMOOPTaHU3AINH
- IEJIOCTHOCTh CUCTEMBI

- CaMOBOCIPOM3BO/IAIIASICS OTPULIATEIbHAS 0OpaTHAsI CBSI3b
+!  caMOBOCIIPOM3BO/ISIIASCS TOJIOKUTEIbHASI 0OpaTHAs CBS3b

S: 3ajaya co3maHus KICKYCCTBEHHOTO pa3yMa (MHTEIICKTa) 3aKIF04aeTCs B ...
+! TEXHHYECKOM MOJICITUPOBAHUH (DYHKIIHIA YETIOBEYECKOTO MO3Ta

-: CO3/IaHU¥ HEPBHBIX KJIETOK MO3Ta YelIOBeKa U3 CHHTETUICCKUX MAaTEPUAIOB
-. CO31aHUU MBICIIAIIINUX MAIlIMH

-: pa3BUTHU POOOTOTEXHUKH

S: IIpobnema HCKYCCTBEHHOTO pa3yMma (MHTEIICKTA). ..

+. KOMIUTEKCHas mpo0siemMa Ha cThike prtocoduu, KHOSpHETUKH, HEUPOPUZUOTIOTHH U APYTUX
HayK

-: Ipo0JIeMa YKCTO TEXHUYECKast

-: OJIHA W3 3a]1a4 CUHEPTeTUKU

-: HpaBCTBEHHas npodiema

S: Camoopranuzanus — 310 ...

- TIPOIIECC CaMOYITPABIICHUS

-: OpraHU3alMs ICATEIILHOCTH 3a CYET COOCTBEHHBIX PECYPCOB

+: IPOIIECC CaMOINPOU3BOJIBHOTO MEPEX0/ia CUCTEMbI Ha KAYeCTBCHHO HOBBI YPOBEHB
-: OpraHu3aIus

S: CunepreTuka — 3710 ...

-: OmoJsiornyeckasi Hayka 0 KOJIJIEKTUBHOM TOBEJCHUH KUBOTHBIX

-: PEJINTHO3HOE yYEHUe O COTBOPEHUH Mupa borom n3 Huuero

-: HayKa 00 OTHOIIEHUSAX PACTUTENIbHBIX U )KUBOTHBIX OPIaHU3MOB C OKpYKaroIlel cpenoi
+! HayKa 00 00IIMX MPUHIMIIAX CAMOOpPraHU3alluu CUCTEM

S: Teoputo nadopMaiu paspadboTait:
- Apucrorens

+: H.Bunep

- K.Illennon, A.Konmoropos

-: JI. pon bepranandpu

S: O6mas Teopus cucteM OblIa pazpaboTaHa:
- Apucrorenb

-. H.Bunep

+: K.Illennon, A.Koamoropos

-: JI. ¢pon bepranandu

S: OmH U3 OCHOBOIIOJIO)KHUKOB KHOSPHETHKU:
- ApucToTenb
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+ H.Bunep
- K.lllennon, A.Koamoropos
-: JI. ¢pon bepranandu

S: neanbHOE KOHEYHOE COCTOSIHHE, K KOTOPOMY CTPEMHUTCSI CHCTEMa B Pa3BUTHH ...
-: oudypxamms

+. aTTpakTop

-: (ha30BBIN TIEPEXO]]

- KO?BOJIIOIIHS

S: Kputnueckoe COCTOSIHHE CUCTEMBI, KOTJ]a CHCTeMa CTAaHOBHUTCS HEYCTOMYMBOM, BOSHUKAET
HEOIPEAETEHHOCT: CTAHET JIM COCTOSIHUE CUCTEMBI XaOTUYECKUM UJIM NIEPEUIET HA HOBBIN
YPOBEHb YIOPSAAOYEHHOCTH ...

+. Oudypkanus

- aTTpaKTop

-. (ha30BBIN TIEPEXO]

-7 KOPBOJIIOIUS

S: budypkanus — 3710 ...

-. MCXaHNU3M HpI/ICHOCO6JICHI/I$I JKMBOI'0 OpraHrn3Ma K U3BMCHCHHAM BHEIIHEN Cpcabl

+. MOMEHT PasaABOCHUS B TPACKTOPUHN ABUIKCHHUA CUCTCMbI, B KOTOpLIﬁ HEBO3MOKHO TOYHO
npejcKas3aTh JalbHEHIee HanpaBieHue e€ IBIKESHUS

-: 0COOCHHOCTB aTOMa K 00pa30BaHUI0 XMMUYECKHUX CBSI3CH

- IPEJIeNIbHOE HEYNOPSI0YEHHOE COCTOSIHUE CUCTEMBI

S: DOuHTponus — 370 ...

- 0c000€ COCTOsTHUE JIEKTPOMAarHUTHOI'O TOJISl IPU OTCYTCTBHH BO30YKJI€HUS

-: sBJICHHE caMmopacmaja sijiep aToOMOB HEKOTOPBIX XUMUUYECKHUX JIEMEHTOB

- HEMpepBIBHOE, CBSI3aHHOE, IIEJIOCTHOE €IMHCTBO TOYEK, UUCET WIH (PU3NUECKUX BEIMYUH
+! Mepa BHYTpEHHEU HEeYMOPsI0YCHHOCTH BCEX MPOIECCOB, MPOUCXOSAIINX B 3AMKHYTHIX
cucreMax
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HAYYHOH  /eATeJIbHOCTH, B TOM 4YHCJIe 00f3aTeJbHBIM  3JIEMEHTOM
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PABOTA C IEPUOJUYECKUMMU U3JAHUAMMUN.
Ilepuoguyeckne H3JaHUA — 3TO CepHAJbHBICE M3JaHM#A, BBIXOAALIHE Yepe3
onpefeieHHbIE IPOMEKYTKH BPEMEHH, € IOCTOSIHHBIM JUIA KaMXAOro rojaa
YHuCJI0OM HOMepoB. Pa0ora ¢ mepmoaMYecKMMH HMCTOYHHKAMHU CYLIECTBEHHO
JAOMOJIHSIET WCNOJIb30BAaHHE Y4YeOHbIX MO0co0Mid, MOHOrpaguii M HAYYHBIX
TPYAOB, TaK KAaK B HHUX COAEP/KUTCH €MKOe, AKTyaJIlbHO¢ U COBpPEMEHHOe
oCBellleHHe  (PYHAAMEHTAJBbHBIX HAy4YHbIX MmpodiaemM u  BomnpocoB. K
NePUOAUYECCKUM M3JAHUAM TaK/Ke IPUMEHAITCH TpPe0OBAaHUA HAYYHOCTH,
JOCTOBEPHOCTH, AKTYAJBHOCTH M IPU3HAHHOCTH B HAYYHOM MHpe.
3A4/J[AHUE:
- 03HAKOMMECH C NPEONONHCEHHBIMU HAYUHBIMU CIAMbAMU, 83AMbIMU U3 PA3TUYHBIX
HAYYHbBIX JCYPHANOE,
- ucnoavzyume ux 014 pabomvl HA CEMUHAPCKUX 3AHAMUAX U GbINOJHEHUs
CamocmosamenvHolu pabomul,
- CaMOCMOSAMEeNbHO UCNONb3YUMe NepuooudecKue UCMOYHUKU O C80eU HAYYHO-
ucciedo8amenbckoll pabomol

O PNJITIOCOPCKHUX OCHOBAHUSAX CUHEPI'ETUKH
Crenun B.C., akaoemux PAH

Onyo6ankoBaHo B: dunocoodus u cuHepretuka //
http://spkurdyumov.ru/philosophy/o-filosofskix-osnovaniyax-sinergetiki-v-s-
stepin/

Mescoucyuniunaprocmes U MPAHCOUCYUNTUHAPHOCMb — He  NPOMUOpedam  Cmamycy
CUHEepeemUKU Kak 0cooou oucyuniunvl. B smom kavecmee oHa ce200Hs KOHCMUMYUPYEmcs, U ¢
OMUM C653aHbL OUCKYCCUU OMHOCUMETbHO ee MeCma 6 CO8peMeHHOU cucmeme Hayk. OHa
00JIXCHA OYepMUMb C80I0 NPEOMEMHYI0 0011acmb, ONPedeums CUCmemy Memoooa02UdecKux
NPUHYUNOG UCCAEO08AHUS U BKIIOUUMb UX 8 COCIMASB CLONCUBULELCSL CUCTNEMbl HAYYHO20 3HAHUSL.

Jns Toro uroObl Hame OOCYXIEHHWE HOCWIO KOHCTPYKTHUBHBIA XapakTep, HAaJ0 YTOYHHTH
UCXOJHBIE  METOJOJOTMYECKHE  TOHATHS. TepMHUHBI  «MEKIUCHHUIUIMHAPHBIA» H
TPAHCAMCUUIUIMHAPHBIA» TPUMEHSFOTCS Yallle BCEro WHTYUTHBHO. M Ha 3TOM ypoBHE OHH
TPyIHO paznuuuMbl. HykeH npeaBapUTENbHBI aHAIN3 COOTBETCTBYIOIIETO YIIOTPEOICHHS
TepMHHOJIOTHH. K MEXIUCUMIUIMHAPHBIM HayKaM Mbl OTHOCHM, HampuMmep, OHWOXHMHUIO,
Onopu3nKy, T.. HAYKH, B KOTOPHIX NPUMEHSIOTCS TOHATHIHBIE CpENCTBA M METOJIBI,
BBIPAOOTaHHBIC B PA3HBIX JUCIMIUIMHAX M CHHTE3WPYEMble B HOBOI HayKe Ul PELICHUS ee
cnenuduyeckux 3agad. ITH 3a7addl NPUHIUIHAIBHO PEmIaeMbl TOJBKO C HCIOJIB30BAaHHEM
CHHTE3a MM03HABaTEIbHBIX CPEJICTB, 3aMMCTBOBAHHBIX M3 Pa3HbIX JAUCIMIUIMH. YTO ke KacaeTcs
TEPMUHA «TPAHCIUCIMILTHHAPHBINY, TO MOKHO BBIJICIUTH JIBa OCHOBHBIX €ro cMbIcia. [lepBbiid
0003HaYaeT BHCHAYYHbIC 3HAHUS, BBIXOASALINE 33 PAMKH CIIOKHBIIMXCS HAYYHBIX JUCIMIUINH,
HO TIpUMEHSEMBIE TIPH TIOJJEPKKE W OKCIEPTU3E€ HAYYHO-TEXHWYECKHX IPOrpamMMm
(monmuTHYecKue MOTHBEI, pekiiama B CMI, BHEeHayYHbIE KOMITIOHEHTBI 3TUUECKON IKCIIEPTU3BI U
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T.A.). B 2TOM 3HaueHMM TEPMUH «TPAHCAMCLUMIUIMHAPHBIN» MCHOJIB3YETCS, HaIpUMeEp,
HeMenukumu ¢unocodamu texuuku (bexman, ['proHeBOIB) MTPU XapaKTEPUCTUKE COBPEMEHHOMN
TeXHOHayku. HO 3TOT TepMMH MOXKET NPUMEHATbCS U B ApyroMm cmbicie. Hampumep, s3bIk
MaTeMaTUKH, OyIyud SI3bIKOM 0CO0O0M HayuyHOU MUCIUILIMHBI, OJTHOBPEMEHHO HCIIOIb3YeTCsl BO
MHOKECTBE JPYIMX HAyK H B HHXCHEPHO-TEXHOJOTHYECKOW JIEATEIHHOCTH. YMECTHO
HAIIOMHUTH BbICKa3biBaHue Puuapna deiiHmaHa, 4To mMaTemaruka OoOJbllle YeM HayKa, OHa —
SA3BIK HAYKH. B »TOM 3HaueHMHM MOKHO TOBOPUTH O TPAHCAUCHUIINIMHAPHOCTU MATCMATUKH.
3nech peyb HJET YXKE HE O BHEHAyYHOM 3HAHUHM, a O TPAaHCAUCIMIUIMHAPHOCTH Kak
XapaKTePUCTUKE OJHOTO U3 s3bIKOB Haykh. CuHepretuka, OecCropHO, MPHHAICKUT K
MEXIUCUUIUTMHAPHBIM HANPABIEHUSM HAayKH, U B YEM-TO OHA CPOJIHU MaTeMaTHKe, ITOCKOJIbKY
€C A3bIK HAYUHACT NPHUMCHATHCA B CaMbIX PA3JIMYHBIX o0JracTAX 3HAHUA. HO3TOMy TCPMHH
«TPaHCAUCUUIUIMHAPHBIIN» B €ro BTOPOM 3HAYEHUU MOXKET OBbITh NPUMEHUM M s
XapaKTEPUCTUKU CUHEPTCTHKHU.

MeXIMCIUTUTMHAPHOCTD U TPAHCIUCIUIUIMHAPHOCTH HE MPOTHUBOPEYAT CTATyCy CHHEPIeTUKHU
Kak 0c000# nucuMIUIMHBL. B 3TOM KadecTBe OHAa CEroAHs KOHCTUTYUPYETCS, U C 3TUM CBSI3aHbI
JTUCKYCCUM OTHOCUTEIBHO €€ MECTa B COBpEMEHHOM cructeMe Hayk. OHa JJOJKHA OYEPTUTH CBOIO
MNpECaAMCTHYIO O6HaCTI), ONnpeaAcIuTb CUCTEMY MCTOAOJOIMYCCKHUX IMPUHIMUIIOB HCCIICAOBAHUA U
BKJIFOUUTH X B COCTaB CJIOKHUBIICHCS CHCTEMBI HAYYHOTO 3HAHUSI.

Pemenue 3Tux 3aga4 o3Havaer:

. HOCTPOCHHE O0COO0H KapTUHBI HUCCIEAYEMON pPEaIbHOCTH (AMCLUIUIMHAPHON
OHTOJIOTMM CUHEPIreTUKN),
. (dbopMHpOBaHUE HI€AIOB U HOPM CHUHEPreTHYECKOIo UCCIel0BaHus (11eanoB

nu HOpM O6”I)$ICH€HI/I$I n OIIucCaHus, OJO0Kas3aTCJIIbHOCTH U O6OCHOBaHI/I$I, CTpOeHI/ISI 158

MOCTPOEHUS 3HAHUH),

. pa3paboTky (UIOCOPCKUX OCHOBAHWH CHHEPreTHKH, O00eCIeYHBAIOIINX
000CHOBaHHE €€ KapTUHBI UCCIEIYyeMON PEaJbHOCTH, a TaKXKEe €€ METOJ0JIOTMYECKUX
YCTaHOBOK, Bblpa)I(aIOHII/IX HpI/IHHTBIe nacajibl U HOpMBI HUCCJICOIOBAHUS.

OHTONIOTUSI CHHEPTreTUKH CTPOMTCS  TOCPEACTBOM  OCOOOHM  CHUCTEMBI  aOCTpaKIMi
OTOXIACCTBIISICMBIX C peaJH)HOCTI)IO, TAKUMU KaK ((HGJII/IHGI;'IHI)IG CpCI[I)I», ((I[I/IHaMI/I‘-IeCKI/If/'I Xaoc»,
«Oudypkanuny, «koonepatuBHble 3PQeKThi», «ppakransi». I[locpencTBom uX co3gaercs
MpEACTaBICHHE 00 OOIIMX CHUCTEMHO-CTPYKTYPHBIX XapaKTEPUCTHKaX €€ TMpeaMera. OTu
MPEJICTAaBICHHS] OPTAHU3YIOT B LIETIOCTHOCTh MHOTO0Opa3HbIE MOJENH (TEOPETHUYECKHE CXEMBI),
MHOTHE M3 KOTOPBIX OBLIM paHee CO3[aHbl B JAPYTUX HayKax — B (PM3UKE, XUMHUHU, OUOJIOTUH,
HPKOHOMHUKE, WCTOPUHU, TEXHHUYECKHX HayKaX. Pa3HeceHHBIE MO pa3HbIM JUCHUIUIMHAM OHU
OpPraHU3YIOTCSI B HOBYIO CHCTEMY OJiarojiapsi Co3/1aBaeMOil B CHHEPT€THKE KapTUHBI PEAIbHOCTH
(IMCUUIUIMHAPHOW  OHTOJOTHH). JTa  KapTMHA  OOBIYHO  00O3HA4YaeTcss  MOHSATHEM
«caMoopraHmaum{». HOHHTI/IG B HpI/IHHI/IHe JOBOJIBHO paCHHBIBanOG. HO Korga €ro Ha4yuHarT
YTOYHSTH, BBOASTCS MPEJCTABICHUS O TIOPSAKE U Xa0ce KaK COCTOSHUSX TOMeocTasa (TMOpsIIoK)
1 (ha30BBIX IEPEXOJIOB OT OJHOTO THIIA TOMEOCTa3Uca K JPYroMy 4epe3 JMHAMUYECKUN XaocC.

Bce oTu mpencraBieHus] CHHEPTETHUECKON KapTUHBI HCCIeNyeMON peabHOCTH BBOAST 00pa3
MpeaMeTa UCCIIEeIOBaHMs KaK CIOXKHOM, caMopa3BHUBaroleics cucteMbl. CHHEPTreTHKa U3y4yaeT
3aKOHOMEPHOCTH Takux cucteM. OHa M30BITOYHA O OTHOIICHHUIO K TEM 3aJadyaM, B KOTOPBIX
MO>HO abCTparupoBaThCsi OT PA3BUTUSI CUCTEMBI U (DA30BBIX MEPEXO0/I0B (a TAKWX 3a/1ad B HAyKe
MHOKeCTBO). Ho u pa3BuBaroIIfecss CUCTEMBbI B CHHEPTeTHKE M3YYarOTCS C OCOOBIX MO3HIIUM.
OHa fenaeT akIeHT Ha UAEsIX IETOCTHOCTH, CJI0KHOCTH B IPOTUBOBEC UM dJIEMEHTapu3Ma U
penykunonudMa. Kaxmplii U3 3THX MOAXOMOB  (XOMUCTCKUH H  DIIEMEHTapUCTCKUI)
MPEACTABISIIOT CcO00M CHiIbHBIE uIeanu3anuu. Ho OHM MOTyT OBITh PacCMOTPEHBI Kak
nononHuTeNnbHbIe (B cMbicie H. Bopa), HeoOXoawmple Uisi TOTHOTHI OMMCAaHUS TMPOIIECCOB
CaMOpaSBI/ITI/IH. AKHCHTI/IPYSI XOJINCTCKHC ACIICKThI, CI/IHepFeTI/IKa paCKpI)IBaCT pf[)l
CYILIECTBEHHBIX 3aKOHOMEPHOCTEN CaMOpa3BUBAIOIIUXCS CUCTEM. B 3TOM ee 10CTOMHCTBO, HO B
3TOM U €€ FpaHI/IHI)I.
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DKCIaHCHs CHHEPTeTHYECKUX METOOB B pa3sinyHble Hayku 3()(eKkTuBHA TaM U TOraa, IIe U
Korga TpeOyeTcsl y4YuThIBaTh CaMOpPA3BUTHE, €0 HHTETPAJbHBIC XApaKTEPUCTHKH U
3aKOHOMEpHOCTH. HemocTtaTouHO IIPOCTO KOHCTAaTHpPOBATh, 4YTO MMEET MECTO IIEPEHOC
CHUHEPIreTUYECKUX METON0B B pa3jIMuHble HAyKH (CCBUIKM Ha MEXAUCUUILUIMHAPHOCTh U
TPaHCIUCUUIUIMHAPHOCTh CUHEPTETUKHU YaCcTO HE BBIXOJAT 32 paMKHU 3TOH KoHcTarauuu). Ho ato
JUIIb TepBbIH mmar. BropelM marom 1omkeH ObITh aHaW3, CBS3aHHBIA C I[1OCTaHOBKOW
IpO0JIEMBI: IOYEMY BO3MOKEH TaKOM MEPEHOC, KAKOBBI €70 OCHOBAHUS?

TpaHcasausas METONOB IpenroJiaracT INpPEeABapUTEIbHOE BHJIEHUE CXOACTBA IPEIMETHBIX
obnacteil, C KOTOPHIMH  CKOPpEIMpOBAaH  METOA. JTO  BHUICHHE MOXET  OBITh
HEOoTpe(IeKTUPOBAHHBIM, UHTYUTUBHBIM, HO OHO BXOJUT B TO, YTO HA3bIBAECTCS IMOHHMMAHUEM
MeToJa. B Hayke Takoe BUICHUE ONPEACISIETCS HAYYHON KapTHHON MUpa.

CuHepreTuka cerojiisi CTOMT HE TOJBKO Iepe]] MpoOIeMoi co3jaHus CBOEH AUCLUIUIMHAPHON
OHTOJIOTMH, KOTOpas BBIPAXKAETCS B COOTBETCTBYIOIIMX OHTOJIOTMYECKUX IPUHIMUIIAX, HO U
nepes npoOeMoi BKJIIOUEHHsI 3TUX NPUHLUIIOB B HAYYHYIO KapTuHy Mupa. OHa npeTeHyeT Ha
TO, YTOOBI CTaTh SIIPOM OOIIEHAYYHOH KapTHUHBI MHpa. M1 B 3TOM COCTOMT OJUH M3 BAXKHBIX
aCIIEKTOB OCHOBAaHUM €€ MEXIUCLUIIMHAPHOIO M TPAHCAUCLMIUIMHAPHOIO craryca. MIMeHHO
BOKpPYT 3TOM MPOOJIEMATUKH, 110 CYLECTBY, U Pa3BEPTHIBAIOTCS AUCKYCCUU OTHOCUTEIBHO MECTa
CHUHEPreTUKU B CUCTEME HAay4yHOI'O 3HaHUA. Ee HenpusTHe HEKOTOPBIMU KPUTHUKAMU OTHOCHUTCS
HE K €€ KOHKPETHBIM MOJEJIM, a K IPOrpaMMe BKJIIOUEHHUS €€ MPUHIUIIOB B OOILIEHAYYHYIO
KapTHHY B Ka4eCTBE CHCTEMO0OPa3yIoLIEro sIpa.

TpynHocT B peanu3allid 3TOM IPOTPAMMBI CBSI3aHBI C II€PEOCMBICICHUEM OCHOBAaHHU
MHOIMX HayK. B dacTHOCTH, BaXHO MNpEACTaBUTh H3ydaeMble MMM OOBEKTHI B KayecTBe
OTKPBITHIX TpOIeCCyalbHBIX cHucTeM. B ¢u3uke sta mporpamma Obuta mnpemioxena M.
[TpuroxunsiM. M3BecTHO, YTO OH HepedOpMyIUpPOBaT TEPMOAMHAMHKY, IPEACTaBUB
HECTAllMOHAPHbIE COCTOSIHUS, (KOTOpbIE TPAAMLIMOHHO PAacCMaTPUBAINCh KaK BBIPOXKIACHHBIN
cilyyail CTalMOHapHbIX) B KadecTBe OazucHbIX. M. IlpuroxkuH HameTwna ¢ 3THX HO3MLUH
BO3MOYKHBIE HOBBIE MHTEPIIPETAIIMN KBAHTOBO-PEISITUBUCTCKONW (U3MKK 1 KocMmosioruu. Ho 3Ty
paboTy elie NpeJCTOUT MIPOAETaTh.

Cxo/1HbIE IPOrpaMMBbl «IIPOLECCYATbHOIO BUJICHUA» BO3HUKAIOT U B JIPYIMX HayKax, HO MOKa
9T NPOTpaMMBbl HaXOIATCS JUILIb B HAYaJIbHOM CTaui CBOEH peaan3aliy.

CeroniHsi pa3BUTHE COBPEMEHHOM Hay4yHOH KapTUHBI MUpa Kak (OpPMBbI CUHTE3a TOCTHKEHUIN
pasNMYHBIX JUCHMIUIMH TpOTEeKaeT B pycie wujaed riolanbHOro  (yHHBEpPCAJIbHOTO)
sBOJIIOLIMOHU3MA. OH COEIUHSET UAEH SBOJNIOLNUM M CHUCTEMHOro BUACHMs. BxiatoueHue unei
CUHEPIeTUKU B JTOT IIPOLECC IMPEACTABIAETCS BECbMa OpPraHUYHBIM. TPYIHOCTH COCTOAT B
COCTBIKOBKE TPEX OCHOBHBIX OJIOKOB KapTHHBI MUpa — IpPEACTaBICHUI O pa3BUTUU HEXKHUBOU
OPUPOIBI, KUBOW MPHUPOABI M 00mecTBa. Mex1y HUMH CYLIECTBYIOT CBOErO poja JaKyHBI,
TpeOyroIye JOMOJHUTENBHOIO aHanu3a. BO3MOXKHO, MpUMEHEHUE CHHEPreTHYEeCKUX UAeH u
METO/IOB JacT HOBBII UMITYJIbC 3TOMY aHanu3y. M ecnu 3To mpou3oiieT (a B 3TOM HamlpaBIeHUU
y)K€ €CTh OOHAaJIeKHMBAIOIIME PEe3yJIbTaThl), TO MPUHUIUIBl CUHEPT€TUKH OPraHWYHO BOWIYT B
PO OOILIEHAYYHOM KapTUHBI MUPA.

@opMHUpPOBAaHNE OCHOBAaHUN CHHEPreTHKM M €€ TPaHCAMCIUIUIMHAPHOIO CTaTyca BKJIIOYAET
MHOXecTBO  ¢uinocopckux mpobirem. OHU  CBA3aHBI C TIOHUMaHMEM OCOOEHHOCTEH
CaMOPA3BHUBAKOLIMXCSI CHCTEM M METOJOJIOTMYECKUX MPUHIMUIIOB UX aHanu3a. lIpexnae Bcero —
3TO TMpobjieMa HOBOTO CMBICIAa KaTeropHi, OO0ecleunBaloOUIMX BHJIECHHE M IOHHMaHHUE
caMopasBHBarOIMXcsl cucreM. Ha 3Ty Temy s yxke mucal, MOITOMY CKAaTO HAIOMHIO, 4TO
umeercs B BUy. CaMOpa3BUBAIOIINECS CUCTEMBI BaKHO OTJIMYATh OT MPOCTHIX (MEXaHUYECKHX )
U OT CJIOKHBIX caMoperynupyromuxcs cucteM. Kaxnas U3 HUX Uil CBOETO OCBOCHUS TpeOyeT
0c000#1 KaTeropuaJbHOW CETKH. DTO — pa3jIMyHble MOHMMAHUS YacTH U IIeJI0oro, BEUIH U
Ipolecca, B3aUMOJECUCTBUS, NPUYUHHOCTH, IPOCTPAHCTBA M BpeMeHH. J[Isi ManbIXx cHCTEM
JIOCTAaTOYHO IOJIaraTh, 4YTO 1€J0€ MOXKeT OBITh OIKCAaHO CBOMCTBaMH wYacTel M UX
B3aMMOJICHCTBUSMH, YTO 3JIEMEHTHI BHE LIEJIOr0 U BHYTPHU €ro o0JIaJaloT OJHUMH U TEMH Ke
CBOMCTBAMM, YTO BEIIU €CThb HEYTO IIEPBUYHOE 10 OTHOLICHHUIO K B3aUMOJEHUCTBUAM, KOTOpPbIE
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OIMUCBHIBAIOTCA KaK BO3JIEHCTBHMS OJHOW BelmWM Ha Jpyryro. [IpHYMHHOCTL TpakTyeTcs Kak
KECTKUMW JarIacoOBCKUM AeTepMUHM3M. [IpocTpaHCTBO M BpeMsl MOJararoTCs Kak BHEIHEE I10
OTHOILLIECHUIO K CHUCTEME, KaK apeHa, Ha KOTOPOM pa3bIrPBIBAIOTCS IIPOLIECCHI B3aUMOACUCTBUS
Belleil. JTa KareropuajibHas ceTKa JOMUHUpPOBajia B MEXaHUKE U ObLIa OCHOBOW MEXaHUYECKOU
KApTUHBI MUDA.

JI1s1 CHOKHBIX CaMOpEryJIMPYIOIIMXCSI CUCTEM CMBICIBI KaTErOpUM U KaTeropuaibHas CEeTKa
UX OCBOEHUs yK€ MHas. Takue cUCTeMBbl UMEIOT YPOBHEBYIO OPraHH3alMI0, OHM BKJIKOYAIOT B
CBOM COCTaB TOJICHUCTEMBl CO CTOXaCTUYECKMMH B3aUMOJCHUCTBUSIMH  DJIEMEHTOB U
UH(POPMALIMOHHO- YIPABISAIOMKN OJIOK, ¢ mepeaayeil nHpOpMaIul OT HETrO K MOACHUCTEMaM U
OoOpaTHBIMU  CBA3SIMH, OOECIEUMBAIOIIMMHU BOCIHPOU3BOJUMOCTh CHUCTEMBI KakK LEJIOro.
Kareropuu 4acTu M LEJI0r0 31€Ch U3MEHSIOTCS — IOSBIAETCS MAES CUCTEMHOIO KadecTBa, He
CBOAMMOIO K CBOMCcTBaM yacTeil. Bemp mnpeacraer Kak BOCHPOM3BOMISILMICS IpoLEcC.
JlanmacoBckass ~ NPUYMHHOCTb  NPUMEHSIETCS  OFPAaHUYEHHO U JONOJHAETCA  HJee
«BEPOSTHOCTHOM NMpUYMHHOCTUY. KaTteropuu mpocTpaHcTBa U BPEMEHU TaK)Ke OOpETaroT HOBBIM
cMbICi. Hapsny ¢ BHEIIHUM INPOCTPAaHCTBOM-BPEMEHEM BBOJUTCS IIOHSATUE BHYTPEHHETO
IIPOCTPAHCTBA-BPEMEHH CUCTEMBI. DTH HOBBIE KATETOPUAJIbHBIE CMBICIIBI BO3HUKAJIN B HayKe XX
B. — B OMOJIOTHH, KHOEPHETHKE, OTYACTH B KBAHTOBO-PEISTUBUCTCKON (husuke. Ho amst ocBoeHus
CIOXHBIX CAMOpa3BUBAIOIIMXCA CHUCTEM M O3THX KAaTerOpPUAJIbHBIX CMBICIOB  TaKke
HEJ0CTaTOYHO. 371eCh (OPMUPYETCSI HOBasi KaTeropuajibHas ceTka. Pa3BuBaromuecss CUCTEMBI B
KayeCTBE CBOETO aCIEKTa BKIIIOYAIOT MPEACTABICHUS O CaMOPETryJsuu (roMeocTa3uce), HO He
CBOIATCSA K HUM. VX 3BOMIOLMS CBsI3aHA ¢ U3MEHEHHEM THIIA CaMOPETYJISIUUH, MEPEXOAOM OT
OJIHOTO THIIA TOMEOCTa3uca K JPYyroMy. OTH CHCTEMBI OTKpPBIThIE, OOMEHUBAIOIIUECS
BEIIIECTBOM, SHEpTHel u nHpopmaimen ¢ okpyxaromei cpefoi. s Hux xapakTepHa uepapxus
YPOBHEBOM OpraHu3aluy 3JIEMEHTOB, MOSIBJICHUE 10 MEpPE Pa3BUTHUS HOBBIX YPOBHEW C HOBOM
muddepeHnmranueii cucteMsl Ha MOACHCTEMBI. [Ipr 3TOM KaXIblii HOBBI ypOBEHb OKa3bIBAET
oOpaTHOe BoO3je€iicTBHE Ha paHee Cc(HOpPMHUPOBABIIMECS, BUAOU3MEHSET UX, U CHCTEMa
(GyHKIIMOHMpYET Kak HoBoe ILenoe. [losBieHue HOBBIX YpOBHEHW OpraHu3alluu M IEpPeXoia K
HOBOMY THIIy TOMEOCTa3uca MPOUCXOJUT YEPE3 COCTOSHUSA JMHAMHYECKOTO Xaoca, MOSBICHUE
TOYEK OMQypKanuu, B KaXJ0H M3 KOTOPHIX BO3HUKAET CIEKTP MOTEHIHUAIBHO BO3MOXKHBIX
HallpaBJ€HUM  pa3BUTUS  CUCTEMbl. B  3TOM  OTHOIIEHMHM MOXHO  CKa3zaTb, 4TO
caMOpa3BHUBAIOIINECS CUCTEMBI 0053aTEIbHO 00JIaJal0T CHHEPTETUYECKUMHU XapaKTePUCTUKAMH.

KareropuanpHast cerka, HeoOXoiumas JUIs TOHMMaHUS W OCBOEHHMS TaKMX CHCTEM,
IpeJoJiaraeT HOBbIE CMBICIIBL. YK€ HEJAOCTAaTOYHO 3a()UKCUPOBATh HAIMYUE 0COOOr0 CBOMCTBA
IIEJIOT0, HE CBOJUMOIO K CBOMCTBaM dacTell (CHCTEMHOE KayecTBO), HEOOXOAMMO J00aBHUThH
UJCI0 W3MEHEHHS CHCTEMHOTO KauecTBa (IOSIBJIEHHE HOBBIX YIPABIAIOIIMX IMapaMeTpoB) B
IpolLecce pa3BUTUA CUCTEMBI. IIponeccyanbHOCTh BBICTYIIAET HE TOJIBKO KaK BOCIIPOU3BOJCTBO
OIPEJIETICHHBIX KAYECTBEHHBIX COCTOSHUI, HO M KaK IepexoJl OT OJHOI0 KayeCTBa K JIPyromy.
Pacmupsiercs kareropuss NPUYMHHOCTH — HApsALy C JIAIUIACOBCKOM M BEPOSATHOCTHOM
INPUYMHHOCTBI0 BaXHOW CTAaHOBHUTCS HJed LEJIEBOM NPUYMHHOCTH . BeposTHOCTHas
OPUYMHHOCT OOpETaeT HOBOE COJIEP’KaHHE B CBSI3U C M3MEHEHHEM BEPOSITHOCTHBIX Mep NpHU
MOSIBJICHUN HOBBIX YPOBHEH MEpapXHWM M UX BO3JACHCTBHs Ha paHee cioxupmmeca. Kareropuum
MIPOCTPAHCTBA U BPEMEHHU BKIIOYAIOT HE TOJIBKO IMPEICTABICHUE O BHEIIHEM M BHYTPECHHEM
IPOCTPAHCTBE-BPEMEHH, HO U 00 M3MEHEHHMM IOCJEIHEr0 MO MepEe SBOIIOLUN CUCTEMBI (HIes
oreparopa BpeMeHHU, npemnoxkeHHas M. [IpuroxxuHsIM BIIOIHE COINIACYETCSA C OTUMHM HOBBIMU
CMBICJIAMH ).

Hekotopble 0COOEHHOCTH ATOM KaTeropHaJbHOW CETKHM OBbUTM B TEPBOM MPHOIMKEHUU
ONMCAaHbl B TereyieBcKoi auanektuke. OmnpeneneHHble KOHKPETU3allMd B Hee ObUIM BHECEHbI
HamuMKu ¢mwiocodpamu B 70-X rogax MpH MCCIEIOBAHUU JHAJEKTHKH ecTecTBO3HaHus. Ho
CErOAHsI MOXXHO M HYXHO NPOAOKUTH 3Ty pabory. CuHepreTuka HaeT A 3TOro HOBBIN
marepuai, TpeOyroomuil ¢uiocopckoro ocmeicneHus. Hampumep, TO, 4TO B JIUANIEKTHKE
TPaZMLMOHHO 0003HAYaloCh KaK «CKadOK», <«II€pephlB IMOCTETIIEHHOCTH», CBSI3aHHBIN C
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BO3HMKHOBEHHEM HOBOTO KadyeCTBa, B CHHEPreTUKE PACKPHIBACTCS Yepe3 XapaKTepPUCTUKU
JTUHAMHYECKOT0 Xa0ca, BOSHUKHOBEHHE CTPAHHBIX aTTPAKTOPOB U KOONEPaTUBHBIX 3(PPEKTOB.

HccnenoBanue CTpaHHBIX aTTPAKTOPOB IMOCTABMJIO B HOBOM CBET€ WU NpPOOIEeMy IEJIeBOU
NPUYMHHOCTH, PACHIMpsis MOHSTHE ACTePMHUHH3MAa MPUMEHUTEIBHO K CaMOpPa3BUBAIOIIMMCS
CUCTEMaM.

OKCIUIMKALKS HOBBIX CMBICIOB KaT€rOpUil BBICTYIAET YCIOBUEM OOOCHOBAHUSI CUHEPIeTHKU
KakK s1apa oOlieHayyHOl KapTUHBI MUpa. be3 3Toro TpyaHO JOCTUTHYTH MOHUMAHHS CPEIU TEeX
IpeJcTaBuTeN el HAyYHBIX JAUCUUIUIMH, KOTOPhIE MPUBBIKIN BUIAETh MUP CKBO3b IMPU3MY HHBIX,
MeHee OOoraThIX KaTerOpHalIbHBIX CMBICIOB, JOCTaTOYHBIX JUIS OCBOCHHs 0oJjiee MPOCTHIX
CUCTEMHBIX 0OBEKTOB, YEM T€, C KOTOPBIMH UMEET JIeJI0 CUHEPreTHKA.

Tak Bcerja ObUIO B MCTOPUM HAYKH NPH TOSBICHUU HOBBIX TEOPUN M KOHUEHIHUNA, KOTOpPHIE
BHOCHJIM KOPPEKTUBBI B MIPEKHIOI KaPTHUHY MUPA. Y MECTHO BCIIOMHUTH CHIOPBI BOKPYT MOHSTHS
OpUYMHHOCTH Mexay bopom u OiHmreliHoM Ha CoOJbBEEBCKMX KOHIpeccax B 3IOXY
pa3pabOTKK KBAHTOBOW MeXaHMKH. BeposTHOCTHAas MPUYMHHOCTH HE cpa3y BoILIa B apceHal
Haykd. ODWHINTEWH, HampuMep, Iojarajl, 4TO OHa BOOOIIE MOJPHIBACT HACI0 JCTEPMUHU3MA
(«bor He urpaeTr B KOCTH»).

Pa3paboTka ¢punocohckux OCHOBaHUN CHHEPTETUKU — JTO I0JIE COBMECTHOW aHATMTUYECKOM
paboTel puocohoB M YUEHBIX CHEHUATHCTOB pPA3IMYHBIX oOnacTeil 3HaHus. JTa paboTa
BKJIIOYAET HE  TOJBKO  OCMBICICHHE  OHTOJOTMYECKMX  KaTEerOpHalbHBIX  CTPYKTYp
CaMOOpraHU3alMM W CaMOpa3BUTHUS. OTO BaXHbIM, HO JIMLIb MEPBbIM acCHeKT HpoOIeMbl
¢mIocopcKkuXx OCHOBAaHMN CHHEPreTHKH. BTOpoil ee acmekT CBA3aH C  aHAJIU30M
THOCEOJIOIMYECKOH M MeTOoJ0J0ruyeckod TemaTukud. OH IpenrnosiaraeT BbIICHEHHE HOBOIO
NOHMMAaHHS MTO3HABATEIBHBIX UJEAJIOB U HOPM, KOTOPhIE HEOOXOIMMBI JUISI OCBOSHHS CIIOKHBIX
CaMOpPa3BUBAIOIIUXCA CUCTEM. 37Ie€Ch HY)KEH aHalIM3 TeX HOBBIX CMBICIOB, KOTOpbIE OOpETalT
KaTerOpUHU «IIOHHUMAaHUE», OOBICHEHHEY, CIIPEICKA3ZAHUEY, «TCOPUD», «(PAKT» TPUMEHUTEITHHO
K CaMOpa3BHUBAKOIIUMCA cHCTeMaM. VIMEHHO B OSTOM WyHKT€ MPOUCXOIUT TMEPEexXon K
MIOCTHEKJIACCUYECKOMY TUITY PAllUOHAJILHOCTH.

Hakonen, TperbuMm acnekToM (uiocopCKUX OCHOBAaHHM CHHEPreTHKH BBICTYNAIOT
MHUPOBO33PEHYECKHE IPOOJIEMBI, CBSA3aHHBIE C BKJIIOYEHHEM B KYyJIbTYPY HOBBIX HayYHBIX
IpPEJCTaBICHUNH O CaMOPa3BUTHU. 3JeCh YK€ €cTh HccieloBaHHsA (B TOM 4YHUCIE U MOH),
MOKA3bIBAIOLINE, YTO HOBBIE MPE/ICTABICHUS PE3OHUPYIOT KaK C 3alaJHOM, TaK U ¢ HEKOTOPBIMU
BOCTOYHBIMU KYJIBTYPHBIMU TpaauLUMsMHU. BMecTe ¢ TeM, 3TH NMpeACTaBIEHUS CO3JIAl0T TOYKU
pocTa HOBBIX LIEHHOCTHBIX OpHEHTallMd B COBPEMEHHOW KynbType. Pa3zymeercs, Bce 3T
npobaemMbl TpeOyrOT NanbHeimeld yriyOJaeHHOM MpopaboTKHU, U B 3TOM s BUXKY OCHOBHYIO
3ajauy Guiaocodos.

BUOME/IMIIUHCKUE TEXHOJIOI'MU KAK ITPOBJIEMA
NCTOPUHU U DNUITOCODPUN HAYKHA
lepacumoBa H.A., dokmop dpuaocopckux HaykK, 2/1a8HbII HAYYHbGIU

compyodHUK
Hucmumyma ¢pusocogpuu PAH.

«Jnucremosiorus u pusnocodpusa Hayku» Ne 2 (t. 40), 2014

Opno6pennbiii  I[IpaButensctBom P®  «lIporHo3 HaydyHO TEXHOJIOTMUYECKOTO Pa3BUTHUS
Poccuiickoit @enepanun Ha nepuonx no 2030 roma» mpeaycMaTpuUBAaeT CpPeAW HMPUOPHUTETHBIX
HalpaBJIeHUH HAyKM M MOJEpPHHU3ALMKU HKOHOMUKH Poccum OHOTEXHONOrMH, MEOUIHMHY U
3/IpaBOOXpaHeHre. B coBpeMeHHOH KiacCH(pHUKAIMKU HAYK 3TH JUCLUIUIMHBI BXOJAT B KOMILUIEKC
«Hayku o oxwu3am» («The Life Sciences»). Hayku o0 >KM3HM TPENCTaBISIOT COOOM
MEXIUCIUIUIMHAPHBIE HUCCIEI0BaHMs, IIeNbI0 KOTOPBIX SIBJISETCS YIIIYOJIEHHOE H3Yy4YeHHe
(eHOMEeHa JKU3HH, a B MPAKTUYECKOM OTHOILIEHUH — pa3paboTKa MPUHIMIIUAILHO HOBBIX CIIOCOO0B
paboThl C TPUPOIHBIM MaTepHAIOM — OHWOTEXHOJOTUH, BO3MOXKHOCTH KOTOPBIX CBSI3BIBAIOT C
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yAy4IIEeHHEM KadyecTBa KHM3HHM YEJIIOBEKa, MPeoOpa3oBaHHEM CEIbCKOTO XO3sIMCTBA, MHILIEBOU
MPOMBIIIIIEHHOCTH, PEIIEHUEM IKOJIOTUYECKUX MPOOIIEM.

[Ton OMOMENUIIMHCKOW TEXHOJOTHEH B  IIMPOKOM  CMBICJIE CJIOBA TMOHUMACTCS KOMILIEKC
NEeCTBUI, HANpaBICHHBIX HA CO3JaHME HOBBIX OHMOJIOIMYECKHUX OOBEKTOB U IMPOLIECCOB, KOTOPHIE
MOTYT OBITh HCIIOJIb30BaHbl B LENAX AMATHOCTHKH, MPOMUIAKTUKA U JICYCHUS B METUIIMHCKON
npakTuke. Pa3Buthe OMOMEAMIIMHCKMX TEXHOJOTMM CBS3BIBAIOT C MEXKIUCIHUILIMHAPHBIMU
UCCIICIOBAHMSIME B Takux oOjacTsx, Kak Owodmsuka, Ouoxumus, OwouMH(pOPMATHKA,
ouounxenepus. [lpeamomnaraercs, 4TO € NOMOIIbIO 3TUX TEXHOJOTHH YIAacTcs pa3peluTh
Ba)XHEHIINE TNPOOIEMBbl COBPEMEHHOCTH, CBS3aHHBIE C YJIy4IIEHHEM KadecTBa IUarHOCTHUKH,
npoQUIAKTUKA M TEpanuy, KayecTBa 4YeJIOBEUECKOro Teja M IMCUXMKH, MOBBIIICHUS )KU3HEHHOTO
TOHYCA U MPOJJICHUS KU3HU ITYyTEM MU3YyUYEHHUs T€HOMA U MAaHUNYJISUN ¢ HUM, KJIIETOYHOH Tepanuu
u umwxkeHepuu. [lepconndunupoannas MeauIIMHA OYAYIIETO MBICIUTCS KaK BpayeOHas MOMOIIb C
Y4ETOM T€HeTHUYecKoro mnpoduis manueHta. buoMeauuuHckue pa3paOOTKH U UX MOCIEACTBUS
nopoxaaroT OypHbie aedarsl B obmmectBe. [Ipobdaembr 'MO, kIOHUpOBaHUS, T€HHON WHXEHEPHH,
BCIIOMOTATENbHBIX ~ PENPOAYKTUBHBIX  TEXHOJOTHH,  HAHOOMOTEXHOJIOTHI BBI3bIBAIOT
MHOTOUYHCJICHHbIE JIUCKYCCHHM. [ yMaHUTapHBIM OTBETOM Ha 3TH BBI30BbI COBPEMEHHOM KU3HU B
TEXHOTEHHOH IIMBUJIM3AINY CTAJIO PA3BUTHE TAKOH ITUCIMIIMHBI, KaK OMOATHKA.

Pa3BuTHe HayK O JKU3HU U UX MPAKTUYECKUX MPUMEHEHHUH MOPOXKAAeT BOMPOCH], OTHOCSINIHECS K
KOMIIETEHIIMH SIUCTEMOJIOTHH, WCTOPUM ¥ METOJNOJIOTUH HayKH, (QHUIoCOpUH TEXHUKH H
dunocopckoit  aHTpomonoruu. MOXKHO JIM  ONpPENeNUTh, YTO TaKOE€ >KW3Hb, Ha SI3BbIKE
UCKJTFOUUTENIFHO €CTeCTBEHHBIX Hayk? Kputmueckoe ¢uimocodckoe mccienoBaHie 3TOro Bompoca
JaeT OTpullaTelnbHbIA OTBeT. [loHATHE KH3HU MHOTO3HAYHO, €r0 CMBICT YTOYHSAETCS B
3aBHCUMOCTH OT OO0JAacCTH €CTECTBEHHO-HAYYHOTO W COIMOTYMaHHMTAapHOTO 3HaHUS [ MUKemnHa,
2000]. HoBble TEXHOJOTMM KOHCTPYUPOBAHUS CHUCTEM JKU3HM OWBAJICHTHBI, OHH HECyT U
NEPCIEKTHBBI, U YTPO3bI )KU3HU KakK IUIaHeTapHOMY (eHOMeHy. Hayku o XH3HHM 3a/1al0T HOBBIC
u3MepeHus A (GunocoCKoro OCMBICICHUS MOHATHS KU3HU. B MUPOBOM HaydHOM cOOOIIECTBE
YTBEPKAACTCA MPUHLMI «KOJJIEKTUBHOI'O MBILIUICHUS», KOTOPbIA MPAKTUUYECKU pean3yeTcss B
CHEIMAM3UPOBaHHBIX (prinocopckux n3aanugx. M3narorcs xKypHasl Mo UCTopuu U duiocopun
HayK O XHM3HH, B TOM YHCJIC M CIEIHaIbHO TOCBANICHHBIE TEMaTUKE HCTOPUU M (uiIocopuu
OMOMEIUIIMHCKUX HAayK U TexHojoruil. KommiekcHblii moaxox K yriayOJeHHOMY MOHUMAaHHIO
JKU3HW U TPUPOJBI 4YeJoBeKa TpeOyeT OObEOUHUTH YCHIIMS HCCIEAOBaHUNM Ouoioros (u
NpeJCTaBUTENIe  CMEXHBIX  €CTECTBEHHO-HAYYHBIX ITUCHMIUIMH), HCTOPUKOB, (GHUI0COPOB U
YUEHBIX, 3aHUMAIOLIUXCS COLIMAIbHBIM U3MEPEHNEM HaYKHU U TEXHUKH.

Wnen rymanuTapusannu OHOJIOTHYECKUX UCCIIEJOBAaHUIN 00CYXKJAIUCh POCCUHCKUMH YUYE€HBIMU
¢ mnocnenHern Ttpetn XX B. [JluceeB, 2011; dunocodust Oumonorum, 1996; I'ymanutaphas
6uonorus, 2009; borBunko, 2006]. Pabotas nHan ¢unocodpckuMu mpoOieMaMu MOJIEKYISpHON
ouonorumn, P.C. KapnuHckas ctaBmwia Bompoc O Impelenax peayKIMOHUCTCKOro MOJAXoJa
[Kapnuuckas, 1971]. Ilpunnunsl OuM0od3THKM 3akjaaabiBanmuck B paborax UW.T. dpornosa
[benkuna, Kopcako, 2008]. briaronapsi ycuiusM OTE€YECTBEHHBIX YYEHBIX HJIEU KOIBOJIOIUH
npuoOpenu  oOuiekynbTypHoe 3HaueHue [Kapnunckas, JluceeB, Orypros, 1995; Unen
HBOJIIOIMK B OMOJIOTHH U KynbType, 2011]. B muckyccusix mo mpobiemMam KWU3HH U 30POBbs
OobllIOE 3HAUCHHE MPUAACTCS MOHATUIO «OKpyXkaromas cpena». [lox cpemoil moHummaercs Kak
npupojiHas cpesa (reorpaduueckue U KIMMaTUYECKUe YCIOBHUS MECTHOCTH), TaK M COLMaJIbHas
(3THUUYECKHE U KYJIbTYPHbIE OCOOCHHOCTH, TPAJUIIMU, TEHACHIIMU COBPEMEHHOIro 00pasa >KHU3HH,
ATUYECKHE OCHOBBI OOIIECTBA U MPOH..).

B MeXIuCHUIUIMHAPHBIX HCCIIEJOBAHMSIX YEJIOBEK MOHMMAETCs KaK MCHXO0MOCOIUAIbHOE

cymectBo [Dunmocodckue mpobdiembr Oumonormum u  Memunubbl, 2013]. Pacmmpenue
IIPAKTUYECKUX TOPU30HTOB  KOCMHMUYECKHX  HMCCIEJOBAaHUM  OTKpPBIBAET  BO3MOYKHOCTHU
paccMOTpeTh BIMSHUE KOCMUYECKHUX (DAaKTOPOB Ha 3EMHYIO KH3Hb («KOCMHUYECKAs Cpenay).
Cpenu  yueHBIX  yTBEpXKAaeTcsl ues O IMpobiieMe XHU3HU U 370pOBbS Kak mpolieme
iaHeTapHoro Macmraba [@unocodpus 310poBbs, 2001]. BceTtaer Bompoc 0 pa3BUTHH

53



CHUCTEMHO-TUIAHETapHOTO MBILUICHUS, YTO Mpejmnosaraer (pyHaamMeHtagbHoe (uiocodckoe u
MEXIUCIUTUTHHAPHOE 00pa3oBaHUeE.

HayuyHoe 1 BHeHay4YHOe B HCTOPUM MeIMLIMHBI

HccnenoBanust o0 UCTOPUU MEIUIMHBI CTaBAT MO KpaiiHel Mepe [ABe MNpoOJIeMbl, HMEIOILIUE
aKTyaJlbHOE 3HAYeHWEe Ui snuctemonoruu u ¢unocopun Hayku. [lepBas mpobOiiema kacaercs
PAcCKpBITHSI 3aKOHOMEPHOCTEH CMEHBI THUIIOB PAlMOHAJIBHOCTM B  UCTOPUHU  MEIMLMHCKHUX
npakTuk. Btopas mnpoOiieMa BBOOUT HECTaHIAPTHBIE HM3MEPEHUs JHaIora KOTHUTHUBHBIX
npaktuk [Mukemuna, 2010]: UeIUTENbCKUX W HAYYHBIX, TPAJULMOHHOM U COBPEMEHHOMH
MeaunuHbl. B OKCPOpACKON SHIUKIIONEIUN MEAWIIMHBI TIEPBBIA pa3fiell MOCBSIICH TI00aTbHON
HUCTOPUM MEIULMHBI KAK HCTOPUU KYJNbTYPbl MU MEHTAJIBHOCTHU, a BTOPOM OTPaXaeT JIOKAJIbHbBIC
menuiuHckue Tpaaunuu [The Oxford Handbook of the History of Medicine, 2011]. [dus nac
aKTyaJbHOM 3ajayedl sBISIETCS HCCIEAOBAaHUE LEIUTEIbCTBA M MEIULHUHCKOM KHUXHOCTH
pesueii Pycu [['epacumoBa, Muibkos, 2014].

[IpoGiieMa Hay4HOTO W BHEHAy4YHOTO 3HAHMS, PACCMOTPEHHAass Ha  INPUMEPEe  HCTOPUHU
MEIWIIMHBl ¥ €€ COBPEMCHHBIX IEPCIEKTUB, UMEET MHOKECTBCHHBIE aCTeKThl, HO HE 00emaeT
OJIHO3Ha4YHOro  pemieHus. CTaHAAPTHBIA  B3IJAJ HAa  UCTOPUIO HAyKW, KakK IpaBuio,
dbopMupyeTcs Ha OCHOBE OTOOpa TOro IEHHOTO, YTO, KAK CYMTAETCS, BOILIO B KOPITYC HAYIHOTO
3HaHUS. MeTOAOJOrK CBS3BIBAIOT KPUTEPUHM HAYYHOCTH C PalMOHAIbHBIM J0KAa3aTeIbCTBOM H
OTNBITHOM TPOBEPKOH, C Pa3BUTHIM S3BIKOM M METOJIOJIOTHYECKUM  MHCTPYMEHTapueM, ¢
noctpoeHreM (yHIAMEHTAIBHBIX TEOPHil, MPU3BAHHBIX J1aBaTh OOBACHEHUE 3aKOHAM IMPHUPOJIBI,
rapaHTHUPOBATh MPOTHOCTUKY JAHHBIX M (PAKTOB, C CO3JIJaHHEM TEOPETHUYECKUX MOJIEIeH, C
rapaHTUPOBAHHOW TEXHUYECKOM MOAAEPKKOMHCCIEIOBAaHUM.

JloHaydHYI0 MEIUIIMHY MOXKHO HAa3BaTh NMPHUPOIOCOO0Opa3HON MEAWIIMHON, OMHPAIONICHCS Ha
JUYHOCTHOE 3HAHME U ONBIT BpayeBaTels, a TaKXKe CUJIbl MpUPOJbl. EcCTeCTBEHHO-HAYYHYIO
MEIUIIMHY B CTaHIAPTHOM MOJIENTM HAYMHAIOT JaTUPOBATh C KYyJIbTypHOW peBomtonuu Hooro
BpeMeHU. B coBpeMeHHbI 1epuoa MeAULMHA ONUpAaeTCsl Ha MOCICAHUE JOCTHKEHHUS
byHIaMEHTAIPHOW HAyKd W TEXHOJOTUH, YTO TMO3BOJISIET BBIACIUTH TEXHOHAYYHYIO MEIULIMHY
KaK CJIEQYIOIIMI ar B pa3BUTUM HAy4YHON MEIULIMHBL. BMecTe ¢ TeM Mmpoueccsl AeMOKpaTU3alui,
C OJIHOM CTOPOHBI, M TPYAHOCTH TEXHOHAyYHON MEIULUHBI — C JApPYroi, crnocoOCTBOBAIU
O0XKMBJICHUIO JPEBHUX IMPAKTHK, KOTOpPbHIE CETOJHS COCTaBISAIOT HANpaBIEHUE TPaTULUOHHOM
METUIAHBI.

TpaguimonHas MeIUIIMHA HEOJHOPOIHA MO COCTaBY U YPOBHSM pPeQIIEKCHH: CIOa BXOIAT U
HApOJIHOE IEIUTENIbCTBO, U CUCTEMATU3UPOBAHHBIC B YUCOHBIX KaHOHAX WHIMICKAas, KUTaiCKas,
TuOeTckas Tpaaunuu. Yem cerogHsi NpuUBIEKaeT TpaAulMoHHAs MenuuuHa? Bo  mMHorom
HUCKYCHOCTBIO TEIUTENEH, CMOCOOHBIX OBICTPO W MIAASIIMMH METOJaMHU yCTaHABJIMBATh JIMATHO3,
HATYPAIMCTUYECKUMH CIOCOOAMH JICYEHHUS W MPOQPMIAKTUKU, WHAUBHAYAIbHBIM MOAXOIOM K
MalUeHTy, TOCTUTaeMbIM 3 exTom.

K TpanuuuoHHON MeOuIMHE MOYKHO OTHECTH AHTUYHYI0 MEIUUMHY W MeaunuHy CpenHux
BEKOB, HO MMEHHO K HoBoMy BpeMeHHM 3Ta TpaaulMsl CAACT CBOM IMO3UIIMM 3aPOKIAOIIEHCS
€CTEeCTBEHHO-HAay4YHOM MenuuuHe. Mccneays Bonpoc 0 COOTHOIIEHMH HAyYHOIO U BHEHAYYHOTO B
MEIUIIMHCKUX TPAKTHUKAaX W 3HAHMSIX, BO3MOXKHO, MBI TNpUOIM3UMCS K Oosiee Ti1yOOKOMY
MOHMMAHUIO TPOLUIOrO,  HACTOSIIEro U Oyaymero  Haykd  Kak  0co0oil  cdepbl
YeJIOBEUECKON NESITEIHLHOCTH.

Tun panoHaIbHOCTH, CITIOCOOBI MMO3HAHUS, IIEHHOCTHBIC YCTAHOBKH B TO3HAHUH, COIUATBHBIN
XapakTep TO3HAHWA © JaXKe OTHKA B TEXHOHAYYHOW MEIUIIMHE HWHBIE, YeM B JpPEBHEH,
MPUPOIO0CO0OPA3HOM, METUITIHE.

BpaueObHOEe HCKYCCTBO YXOIWUT KOPHSIMH B TIIYOOKYIO JIPEBHOCTh. MCTOpHUYECKH MOKHO
BBIJICJIUTH NIEPHO/]T LIETUTENBCTBA U Maruu ApeBHUX nuBuin3anuil bimxuero u JansHero Bocroka.
YenoBek XKW1 B TPHUPOAEC M 3HAT OCOOCHHOCTH MECTHOCTH JO0 MEJIbYaWIUX MOJPOOHOCTEH.
OrpoMHYIO0 POJb UTPaj0 3HAHHME 3aBUCUMOCTH >KU3HEACSATENBHOCTH YEJIOBEYECKOI0 OpraHu3Ma,
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pacTeHUM, OSKUBBIX CYIIECTB OT COJIHEUYHO-JYHHBIX PUTMUK, O YE€M CBHJIETEIbCTBYET
MaJIe0apXxeoiorus, OT CE30HHBIX U KIIMMAaTHYECKUX KOeOaHuM, OT YCIOBUNM MECTHOCTH. MOXKHO

3aMETUTh, YTO HAyKH O KU3HM BCIOMHHAIOT €€ OCHOBBI, KOTOPBIC 3HAIM HAIIU TPEIKH.
Tpamuuuss Xopouio 3Haja CHIY BO3JACHCTBHUS CJIOBA M MBICIHM. bBOJpmION MONMYJISPHOCTBIO
MOJIb30BAJIMCh 3aroBOPbI, B KOTOPBIX CHJIA UEIUTENS YCHUJIMBAJIACh MPUPOJHBIMU CTUXUSIMU —
3emMJIeld, BOJIOM, BETPOM, OrHEM. Meramibl, MHUHEpalbl, SKCTPAKThl PACTEHUW, YCUJICHHBIC
BO3JICHCTBUEM  IIENUTENs, CUHUTAINCHh IEICOHBIMU. PUTMHYHOE CJIOBO UIpajio  CBOIO
BCIIOMOTaTENbHYIO POJib, HO MPUYUHBI 3(P(HEKTUBHOCTH CTOUT HCKaThb B OCOOOM COCTOSTHUU
NICUXHUKHU IEIUTENS, CIOCOOHOCTSIX  BO3ACHCTBOBAaTh OE3MOJBHBIMU  MPUKA3aMH MBICICBOIIH.
Maruueckue TpanchopMalud MOKHO YCMOTPETh B COBPEMEHHOM apT-TEPaIuu.

Maruyeckue 3HaHUSI U MIPAKTUKU UHTEPIPETUPYIOTCS U CUCTEMATUZUPYIOTCS B T€PMETUUYECKON
auteparype. BpaueBanue BXOIUT B KOPITYC aCTpOMAaruy, HapsMyl0 COEIUHSACH C aCTPOJIOTHEN U
anxumuent  [I'epmec  Tpucmerucr, 2001]. Dopmyna I'epmeca «Bce cBsizaHo co BceM»
pacrnpocTpaHsieTcsl Ha BUAUMYIO M HEBHAMMYIO  KOCMUYECKyl0  mpupoay. BpauebHoe
BO3JICUCTBUE PEKOMEHJOBAIOCHh MPOU3BOAUTH C YYETOM CHUMIIATUYECKOW CBS3M MPUPOJIHBIX
cpeacTB W (YHKUMHA 4YEIOBEYECKOro OpraHmM3Ma, a Takke coo0pa3ysach C OJaronmpusTHBIM
pAacCMOJIOKEHUEM CBETHII — B JIEHb U YaC KOHTAKTHOTO PE30HAHCA ¢ KOCMUYECKON pUTMUKON. Wien
U OPUHLOUIBl  ACTPOMEAMIIMHCKUXIIPAKTUK B COBPEMEHHOM MHUPE CTAHOBATCA MPEAMETOM
00CyXeHUsI, OCOOEHHO B CBSI3M C PACIIMPUTEIBHBIM MMOHUMAHUEM «OKPYKAIOMIEH Cpenb» /10
MOHATUS ~ «KOCMHUYECKOM  OKpyxKawlued cpenap». Ilapanenbc kak NpencTaBUTENb Maruko-
FEPMETHUYECKON TPAIUIIMU OTKPHIBAET HOBYIO CTPAHUILy B HCTOPHH
MEIULMHBI U HayKu, IPEIBOCXUTUB MHOruEe coBpemeHHble TexHonoruu [Koiipe, 1994; KacaBun
1999; I'epmeTnsm, marus, Hatypdrtocodus, 1999].

BpaueOHOEe MCKYCCTBO BpEMEH apXamdecKod Maruu HpuHuMaeT GOpMbI  palMOHATU3alNH,
OTpaXKasiChb B TEKCTaX MEAMUIIMHCKOTO xapakTepa. KaHOHBI KUTANCKONW MEAMIIMHBI CIOKHWIMCH B
cepenue | TeicsyeneTuss 0 H.3.; B TOT K€ NEPHOJ CKJIAAbIBAIOTCS pPAHHUE aAIOpPBEIUYECKHE
TeKCThl. OT MHAMMCKON TPaaUIIUUA OTIOYKOBBIBACTCS THOETCKAas MEAMIIMHA, KOTOPASIPOHUKAET
B llenTpansuyio Azuio BMmecte ¢ Oymanu3moM. CaHCKpUTCKUN BapuaHT y4yeOHHMKA THOETCKOM
MEIUIUHBL «YKyAImM», KaK Mnpeanonarator, Hanucad B [V B. H.3. AHTHYHbBIC LIKOJIbI MEAULVHBI
IpU BCEX BapualMsIX HE BBIXOAAT U3 pycia JpeBHeWmed Tpaauuuu. Bo MHorux
COBPEMEHHBIX MEIUIIMHCKUX YUPEKIECHUSIX OPTraHU3yIOTCS J1abopaTOpUu HEMEIUKAaMEHTO3HBIX
METO/IOB JICYEHU S, B KOTOPBIX BHUMATEIBHO U3y4alOT U OCBAUBAIOT 3T METO/IBI.

TexHoHAyYHAsi MEIUMIMHA KAK KOTHUTHBHAS MPaKTHKA.

CpaBHeHue JpeBHEW MPUPOJOCOOOPA3HOW MEIUIMHBI KM COBPEMEHHOW TEXHOHAy4HOI
MEUIIMHBI TTO3BOJISIET SIpYe MPOSIBUTH OCOOCHHOCTHU TMOCTEAHEH KaK HAayKd, UCKYCCTBA, IPAKTUKH
(TeXHONIOTUN), a TaKXKe HarpaBieHus Gpunocohckux uccaeaoBaHUM.

OCHOBHBIMH ~ YepTaMH  JIpeBHEW  MEOUIIMHBI  HA3bIBAIOT  XOJMCTUYHOCTH, BUTAIH3M,
HEPa3pbIBHYIO CBA3b ¢ Hartypduiocodueii. [locnenuss BeimonHsia (yHKIUIO KapTUHBI MUPA,
IPUHLIMIIBL KOTOPOH KOHKPETH3UPOBAJIMCh BO BpadeOHOM mnpakTtuke. B mkone I'mnmokxpara
BOIIEIIINE B TEOPETHUECKYI0 CXeMy O0OOOIIeHHs OMBITHOIO XapaKTepa Kacaluch YCIOBUM
KOHKPETHOW MECTHOCTH: PO3bl BETPOB, KaueCTBa BOJ, PACIOJIOKEHHUS TOpOJia MO OTHOIICHHIO K
CONHIy ¥ TPHUPOJAHOMY MarHeTusmy (CeBep—IOT, BOC-TOK—3amaja), KauecTBa 3eMIIU
[[unmoxpar, 1936]. lanee nutk TEOpPETUUECKHE CXEMbl THUIMYHBIX 3a00J€BaHUNA W JMHASMHI
B KOHKPETHBIX YCJIOBHSIX MeECTHOCTM. Ha ypoBHEe uenoBeKa YUWUTHIBAJIUCH TCUXOTHIIBI
(TemMmepaMeHThl) JIMYHOCTEH, KOTOPHIC OMPENEISUTNCh B COOTBETCTBUU C KIACCHU(UKAITMOHHON
CXeMOH sJeMeHTOB-cTuXui. KapTuHa Mupa B Haykax O KHM3HHU, BKIIOUAOMUX (GUIOCOPCKUI
aCIeKT, OKa3bIBAIACh HEOTHEMJIEMOU YaCThIO MCCIICIOBAHUS.

AHTUYHAs TpaaWlUusg METUIMHBI B OTJIMYHME OT CHMBOJIMYECKON BOCTOYHOH Oojee Onm3ka
€BPOTICHCKOMY MEHTAIHMTETY 3apO’KIaBIIMMUCS PAIMOHAIBHBIMUA CIOCOOAMHU  JIOKA3aTeNIbCTBA.
Wzyuenne tekctoB COopHMKa [unmokpara MPUBOIUT K BHIBOJY O COCIUHEHUHM JIMYHOCTHOTO
3HAHHUS C AHAJTUTHYECKON KynbTypod. BpaueOHass MyapocTh (MaTpocoducTHuka) MoapasyMeBaia
BBICOKYIO HPaBCTBEHHOCTH, 3HaHUs, CIIOCOOHOCTh MBICIUTh M JACHCTBOBaTh. B TO3HaBaTenbHOM
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aCIIeKTe TMPE/ICTABIISET WHTEPEC OTHOIICHHE K MCTHHE B aHTHYHOW (PHUI0COPCKONH MEIHUIIMHE U B
coBpeMeHHOM Hayke. B moHumanum ['unmokpara nenbl0 MO3HAHUS MBICIMTCS HCTUHA, a HE
NpaBaONIo100Me KaK YMCTO CIEKYIATUBHOE pacCykIeHue. be3ommnO0YHOCTh B JIOCTHKECHUHU
UCTUHBI MPU3BAHBI TapaHTHPOBaTh MacTepcTBO (MCKYycCTBO) M 3HaHMS (episteme) Bpaua.
[TpaBnomnonoOue ceromHss B METOJOJIOTMYECKOM OTHOIICHUH MPEINOIaraeT CBA3b TEOPETHUECKON
MOJIETN C IKCHEPUMEHTAIbHBIMU MPOBEPKaAMH, HO TPYAHOCTh 3aKIIOYAETCS B TOM, YTO BBICOKHE
TEMITbl HAYYHOTTEXHUYECKOTO Pa3BUTHUSA OBICTPO MEHSIOT HaydHble Mojaenu. Hampumep, «aHamus
MEAMIIMHCKOW JUTEpaTypbl Ha TeMmy 3a00JieBaHMI IMEYeHW MoKa3al, 4To d4epe3 45 jer mocie
nyonukanuu 50 % crareil B Hay4HBIX KypHalaxX YTPauMBalOT CBOIO aKTyaJbHOCTHY» [ApbOecman
2012: 86]. OHu ycTapeBarOT UM OKA3bIBAIOTCA BOBCE HE BEPHBIMHU.

s apeBHEro Bpaya MHCTPYMEHTOM OBbUIO TE€JO, TaK € KaK CErofHs Ulsl IpelcTaBUTENEH
TBOpUecKux mpodeccuil. B xone »BojolMM YeloBEeKa YTOHYWIIACh HEpPBHAs CHUCTEMa M MO3T,
YCIOXKHAJICA  COCTaB  KpOBUM. MenulMHAa COBPEMEHHOM  IMBMWIM3ALMM B CBOEH OCHOBE
CYILIECTBEHHO OIHUpaeTcs Ha HAyKy M TEXHOJIOTMU. BHOMeTUIMHCKUE HCCIeOBaHUS — SIPKH
npUMep U3MEHEHMs XapakTepa HaOMIONEHUS W OKCIEpPUMEHTa B TEXHOHAyKe: TOYHOCTh
HAOMIOJIGHUN U OKCHEPUMEHTOB HAxXOJIUTCS B MPSIMOW 3aBUCUMOCTH OT MPUOOPHOrO U
KOMIIBIOTEPHOI'O ~ MHCTpYMEHTapus. MOIIHbIE MHKPOCKOIBI ~KOHCTPYUPYIOTCS 1O  THUILY
MHOTO(YHKIIMOHATbHBIX KOMOAWHOB, MO3BOJISIA HE TOJIBKO OTCJIEKHUBATH MPOLIECCHI HA aTOMHOM
YPOBHE, HO M «CO3/1aBaTh KOHCTPYKLUU W NPUOOpPHI, IEpeMelaTh OTAEIbHbIE YacTH, GOpMUpPYs
MUKpPO- U HaHOMeXaHuueckue ycrpoiictBa» [Uymakos, 2013]. KoMnbroTepHbIid aHATN3 BBIIOJHSAET
TOHKYIO aHAJIMTHYECKYI0 pabory. KommbroTepHOe MojenupoBanue OepeT Ha celsi QyHKIuH
JKCIIEPUMEHTA, yYacTHsl B JUArHOCTHKE M MPOTHO3UPOBAHMH. B 3THX YCIOBHSX UCKYCHOCTh
Bpaya-uCCIEAOBATENsl WM MPAKTUKYIOMIETO Bpada MpHoOpeTaeT WHBIE YepThl. MactepcTBo
JIOCTUTAeTCI B COBEPILICHCTBE COTPYAHHYECTBA C TEXHUYECKHM YCTpOHCTBOM. [[si TemecHoOro
M0JIX0Jla B SIHUCTEMOJOTUU BCTAaeT BONPOC O HOBBIX (POpMax TEIECHOCTH, CUMOMO3€ TEXHO- U
ouo-.

B npeBHUX nuBMIM3anMsAX BpaueOHOE MCKYCCTBO CUHMTAIOCH CBSILEHHBIM, OCOOYIO POJIb UTpall
WHCTUTYT TMOCBSIICHUN, BOCIUTAHUIO JIMYHOCTH MPUAABAIOCH TMEPBOCTEIICHHOE 3HAYCHHE.
TpaHcasuus 3HaHUS 1LUIa [0 JIMHUM TE€PEAayd JIMYHOCTHOIO 3HAHUSA OT YYUTENd K YUYEHUKY.
D30TepUYHOCTh COBPEMEHHON HayKd M MEIUIMHBI  SIBISETCA  OOOpPOTHOM  CTOpPOHOI
muddepeHIMaMY HayK M COLIMAJIbHOW MOJMTUKHU. buo3Tuka Bomuia B cucreMy oOpa3oBaHHS, HO
OHa HE pelIaeT BOIPOC O MOPAJILHOM BOCIUTaHUU OyIylIero npoeCCHOHaIbHOTO Bpaya, OCHOBBI
KOTOpPOT0 3aKJIaJbIBalOTCSI B JETCTBE. BoIpochl BOCHHUTAaHMSI PETYIUPYIOTCS TOCYJapCTBEHHOMN
HOJUTHUKON B oOjacTu oOpa3zoBaHMs U KyJIbTYpbl. B coBeTckuii meproa 3a BocuTaHue oTBevana
HIKOJIa M Jpyrue OOLIECTBEHHbIE HHCTUTYTHI, IEPECTPOilKa BHEC/a KOPPEKTUBBI — (YHKIHUIO
BOCIIUTaHMs BO3JIOKMUIM Ha CEMbIO, a 3a IIKOJOH ocTtaBuiaM (yHkuio obOpasoBanus. CerojHs
npo0sieMa BOCIIMTAHUS U HPAaBCTBEHHBIX YCTOEB OOIIECTBAa BBIXOAMUT Ha NEpPBbIN IIaH, OOHa)Kas
A3BBl IJ100albHOTO Kpu3uca. Eme onHa cepbe3Hass MpobOiieMa BbIPAcTaeT Kak rpo3Hasi TEHb B
MH(OPMaLlMOHHOM OOLIECTBE: IIKOJA W BY3 IEPECTaloT y4uTh AyMaThb. JIMYHOCTHOE OOIeHue
yuuTeNns M YYeHMKa OTOJBHUraeTcs Ha JalbHUH MiaH. 3a00Ty O pa3BUTUU TBOPUYECKOIO
MBILUIEHUS MPOSIBIISIIOT MHHOBALIMOHHBIE KOMIIAHUM, 3aMHTEPECOBAHHBIE B «M300pETaTEIbHBIX)»
KaJpax, Ho — Juist u30panubix [Cracubo 3a nmoanepxkky, 2012].

bruomenuuMHCKrE TEXHOIOTMHM BBOJST HOBBIE aCIEKThI B MPOOJIEMY KOHCTPYKTUBHOW MPHUPOJIbI
no3HaHus. JIr000i KOHCTPYKTHBHU3M MpPEIoaraeT y4eT NPUpPOIHBIX 3aKOHOMEPHOCTEH. 3a4acTyro
OKa3bIBAETCS, UTO TO, YTO MBI U300pETaEM, yKe CyLIeCTBYeT B pupojie. OaHa U3 MOJHBIX TEMATHK
B ¢apmakonorun — untepdepupytonmme PHK, HO okazanoch, 4To mpupoja yKe HUCHOJIb3YeT 3TH
texnosioruu [BmacoB, 2013: 21]. bmaromaps reHermdeckuMm wuccieaoBaHusiM cropel o ['MO
MOJy4al0T HOBBIE UMITYJbChl. KHTalickue ydeHble MPHUXOIAT K BBIBOJAY O TOM, YTO OOBIYHBIE
pacTeHus MOTYT CBOUM IM€HETUYECKUM MaTepraioM BIUATH Ha (U3UOJIOTHIO KUBOTHBIX U YeJIOBEKa
[3enenp B ene, 2011: 5]. MHorue TEXHOJIOTMH CO3JAIOT OJarojnaps HM3Y4E€HHUIO €CTECTBEHHBIX
BO3MOXKHOCTEH Tena — uHCTpyMmeHTa yenoBeka. Kommanusa «Ai#t Ceney» (wrat @Dnopupa, CIIA)
3aHUMaeTcs pa3paboTKONW HMCKYCCTBEHHOTO HOCA, INMPEJICTABIISAIOLUIEr0 COOOW CHCTEMY JaT4YMKOB,
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«MEHSIOIIMX LBeTa B MPUCYTCTBUU OMNPEAENECHHBIX MOJIEKYJ apoMaray, TeM CaMbIM
IpelrnoyiaraeTcsd  pemuTh  OpodiieMy  3KCIpecc-AMarHOCTUKU BUPYCOB [JleTekTop BHpYCOB,
2011: 72].

Juanor ¢ mpupo/ioil Ha ypOBHE BBICOKMX TEXHOJIOTUW MO3BOJSET  MO-HOBOMY  OOCYAWTH
crapyio umocodckyro TpoOiieMy BOZMOKHOCTEH M TpaHMI] YeTIOBEUECKOro MO3HaHus. B cBoei
YBJIICUEHHOCTU OTKPBITHSIMH U OKPBUICHHOCTH YCIIEXOM YYEHbIE MOPON CUHUTAIOT «MYCOPOM» TO,
YTO UM HEU3BECTHO M YTO OHU HE MOTYT OOBSICHHTH. Tak OBUIO 10 TOCIEIHETO0 BpPEMEHU C
pacmupposkoit IHK renoma, 98 % cuutanoch «Mycopomy», T.€. TEM, UTO He HeceT HH(pOpMaluu
o JHK, moka wuccnenopanmss ®ununma Kanpanosa (CIIA) He oOHapyXWIU PETyIsTOPHYIO
¢dbynakuuro HekoToporo kinacca PHK (VIink-PHK). anpHeiimme coBMecTHBIS

WCCIICIOBAHMSI yUYEHBIX pa3HbIX cTpaH W Poccum Jar0T MHOTOOOCMIAIOIINN  pe3yNbTaT:
OokupoBka HekoTopeix VIink-PHK  npuBoaur k cmeptu (amomTo3y) pakoBBIX KJIETOK.
3HAYUTENBHYIO POJIb B OKCIIEPUMEHTAX ChITpalidi MaTeMaTuku WHCTUTyTa cucteM WHGOpMaIun
uM. A.Il. EpmoBa B HoBocubupcke. buounndpopmatnka — HOBas Hay4dHas JUCIHUILIMHA,
paszpabaThiBaroasi METOJbl MAaTEMaTHYECKOTO MOJCIMPOBAHUS MPUMEHHUTEIBHO K U3YYCHHUIO U
KOHCTPYHPOBAHUIO OHOJIOTMYECKHX OOBEKTOB M TMPOLIECCOB. 3aHUMAsCh  MaTeMaTHYECKUM
MOJICTTUPOBAHUEM KHUBBIX CHCTEM, MPO(ECCHOHANBI OCO3HAIOT: «3a4acTyl0 HeIb3s ClIeNaTh
npenckasanue Tounee, ueM Ha 80 %. Y mpupo/sl Bceraa ecTh UCKITI0UeHHs U3 mpaBuil. Beerna ecth
(dakTopsl, KOTOpHIE HEBO3MOXXHO YYECTh B CBOEH wmaremarmyeckod ¢opmyrne» (Imurpuii
[Hrokanos) [Kazapuna, 2013: 39]. ®opmyna Cokpara «Sl 3Ha10, 4TO 5 HE 3HAIO» OCTAETCA B CHUIIE.
Hame yrnoy0OneHHOE TO3HAaHWE MHUpPAa C MOMOMIBIO BBICOKMX TEXHOJIOTHH OTOJBUTACT YEPTY
HEMO3HAHHOTO, HO CYIIHOCTh MPHUPOABI Bellell ocraercs TaiiHOW. Hepenku mpusHaHus
yueHbIX: «CTapeHue — 4Ype3BBIYAMHO CIIOKHBIM MPOIECC, K aJleKBATHOMY MMOHUMAaHHUIO KOTOPOTO
MBI TOJIBKO HaunHaeM npuOmmkatecs» (An Buu) [[louemy wuyenoBek crapeer, 2013: 81];
«BbIsicHEHNE TEHETMYECKUX OCHOB ayTH3Ma OYEHb BaXKHO, HO IMOKA OHHU €II€ OCTAIOTCS 3arajKkou,
MIOCKOJIbKY HATH COOTBETCTBYIOIINE MyTalluU JOBOJBHO CiI0xKHO» [JI3Hr, Maknyrn 2013: 77].

[IpeacraBnsier MHTEpeC COLMAIBHBIA KOHTEKCT KOHCTPYKTHMBHM3MA. briarogapss HOBBIM
OTKPBIBIIMMCSI BO3MOXHOCTSIM TBOPYECTBO B HayKe NIPHOOpETaeT 4YepThl, XapaKTepHbIe s
uckycctBa. OIHO €3 TEPCHEKTUBHBIX HANPABICHUN — MOJEKYJSIPHBIA TU3aiiH. 3aHUMAsICh
KOHCTPYHPOBAaHUEM MOJEKYISPHBIX COCAMHEHUN, MOXHO © momyTtuth. Co3agaBaeMble IO
JKEaHUI0 XUMHKA-TEXHOJIOTa MOJIEKYJISIpHBIE coeuHeHus Tuma «edatu CojoMoHay (M3pausia),
«IITePOJAKTUIS»  (MTepOJaKTHIAAWEH)  WIM MOJEKYJ, 3aBS3aHHBIX B Y3€l, peaTu3yrT

ACTETUYECKOE YYBCTBO u3o0perareneit  [BoponkoB, PymeB, 1999]. ®unancoBeie u
TEXHOJIOTHYECKHE BO3MOKHOCTH MOTYT OTKPBIBATH MPOCTOP JHOOBIM (PAHTACTUYECKUM IMPOEKTAM.
Eme omgHO MOJHOE HampaBlieHHWE — OSKOJOTUYCCKHHA JW3aiiH — II03BOJIIET KOHCTPYHPOBATH

HEBUJIaHHBIE  J0ToJe (OpMBI, HampuMep JAepeBbs B Buie Kpeceld. EcCTb HpoexThl,
npeJlararolme 3akjiajbiBaTh MOp(OreHe3 Ha Ie€HETUYECKOM YypoBHE. Tak, reHHble HH>KEHEpPbI
IIPOEKTUPYIOT CO3JaHUE «KYypo3aBpa»: «MaHUNyIupyss T€HaMH KYypHIbl, OHH XOTAT IpPHUIATh
NTHUIIE BHEIIHUN BUJ €€ Jaiekoro mnpeaka — Manupanropa» [Ksox, 2012: 39]. Bo3moxHoctu
OTKPBIBAIOT MCCIIEN0BAHUS MATHUTHOW OpPHUEHTALMM KJIETOK B OINPEACICHUU HANpaBICHUS IpU
MOCTPOEHUHU (POPMBI, HO BOT TOUYHBIE MEXaHU3MbI MOp(OreHes3a Bce-Taki HEN3BECTHBI.

JXenanue packpbITh Bce TallHbI MPUPOJIBL, JKaXk/1a KOHCTPYUPOBAaHUS 0Oe€3 OIVISIKM Ha 3aKOHBI
OpUPOABl U TMPOTHOCTUKY  TOCJIEACTBUH CTaBUT CEpPbE3HbIE MPOOJIEMbI, CBSI3aHHBIE C
Ouonornyeckoi 0€30macHOCTBIO U CO3/IaHUEM JeMCTBEHHBIX MEXaHM3MOB KOHTPOJS 3a
pa3paboTkoii HOBbIX TexHojoruii [Edpemenko, ['mpseBa, EmceeBa, 2012]. B oOmiecTBeHHOM
KOHTpOJIE Haj pa3paboTKaMu OMOMEIUIIMHCKUX TEXHOJOIMH MOXET CHIrpaTh MOBOPOTHYIO POJIb
JIMajor JpeBHEN U COBPEMEHHON MeauuuHbl. PaccMotpum npumep. B KypuaroBckom uHCTHTYTE
co3gan  llenTp HaHO-, OmWo-, wH}O-, korHO- U couuotexHonorui (NBICS). B pasrosope
KOPPECTIOH/IEHTa ¢ HadaJlbHUKOM Jlabopatopuu A.JI. BacunbeBbiM peub 3armmia 00 MCCIeT0BaHMIX
aMudU3a, UM IIUIIKOBUAHOTO Tella, KOTOPOE PacrojaraeTcss MEXJy MHOJYIIapHsIMU TOJIOBHOTO
Mo3ra. Haunnas ¢ minanendectsa, TaM (GOPMHUPYIOTCS MeNbUaliiie KaMelKd, (QYHKLIHUS KOTOPBIX
ocTaeTcs  HEM3BECTHOH, HO HX He OOHapyXMBAlOT Yy OOJIbHBIX IK30(ppeHuei. Bbi3piBaeT

57



YIUBIIEHUE peaklusl KoppecnoHaeHTa: «Bce, 4To Bbl cefiuac TOBOPUIIM, — YUCTAas IpaKTHKa. A Kak
obcrosaT nmena ¢ dyHaamMeHTaNbHOW YacThio?» [Uymakos, 2013: 41]. MHorue (QpyHKIMM CHUCTEM
OpraHusMa, KOTOpble ObUTM M3BECTHBI JPEBHEH MeIUIIMHE, HEU3BECTHBI COBPEMEHHOM MEIUINHE.
CorinacHO BOCTOYHOW MeEIUIIMHE, NIMIIKOBHMJHAs >Keje3a sBIseTcs (U3MUecKuM cyOocTpaTom
HHEPreTUUECKOr0  IIEHTPAa-IPOBOJHMKA, OTBETCTBEHHOI'O 3apa3BUTHE CaMOCO3HaHMA. Tak
Ha3blBaeMble KaMEIIKU (POPMUPIOTCSA K CEMUIIETHEMY BO3PACTy, HO OHU OTCYTCTBYIOT Y IIyOOKHX
CTapUKOB, a TaKXe IMCUXHYECKH OoNbHBIX Htofei. [lo3HaHume ogHOro M3 CyOCTpaTOB BBICHICH
IICUXUYECKON JeATeNIbHOCTH — 3ajada (yHJaMEHTaJlbHas, a HE YUCTO IPaKTUYECKas.
HccnenoBanus peanoaaraoT yriay0oieHHOe H3y4YeHHe BOCTOUHOW aHTPOIIOIOTHH U (GHIIocohuu.

['eHeTHUECKOE TECTUPOBAHUE CUUTAIOT MEPCIIEKTUBHBIM METOJJOM caMoIo3HaHua. OHO CTaBUT
BOIIPOCHI, KOTOpBIE MOTYT IPUBECTU K PEBOJIIOLIMOHHBIM [1IEPEBOPOTAM BO B3IJISAaX HA UCTOPHUIO U
npupoay desnoBeka. Ecinu paHbllle HHTEPECOBAINCH CEMEWHOM pOJOCIOBHOW, TO CErojaHs
TeHETUYECKOe TECTHPOBAHKE TIO3BOJISIET HAM Y3HATh O Hammx fganekux npenkax. B JIHK oOeraHOTrO
MOCKBMYa MOTYT [pPEBAIMPOBATh HACIEACTBEHHbIC IPU3HAKH, CKakeM, KenbToB. OauH U3
aKTyaJIbHBIX BOIIPOCOB KacaeTcsl «I1apajokca HeaHaepTaiblieB». COrilacHO reHeTUKaM, €BpONEHIIbI
HacJIeyI0T OT HeaHjepTraibleB oT 1 10 4 % mnpu3HaKoB, 4ero Helb3sd CKa3zaThb 00 apuKaHLaX.
CoBpemennble JIHK-uccnenoBaHusi ycTaHaBIMBAaIOT TI'€Hbl, OTBETCTBEHHBIE 3a JIMYHOCTHBIE
Ka4yecTBa, B TOM YHCII€ MHTEJUIEKTyaJbHblE, SMOLIMOHAIbHBIC, TOBeeHUECKHUE. VccnenoBaB reHoM
pok-3Be31bl O33u O300pHA, HCCIIEIOBATENIM OOHAPYKWIH B €r0 «HACJICICTBEHHOM MaTepualie
00JIbIIIOE KOJMYECTBO TI'CHOB, XapaKTEpHBIX [UIl HeaHAEpPTalbleB. BO3MOXKHO, HMEHHO B HHX
3aKJII0YAETCs CEKPeT (PEHOMEHAIbHOI'O 3/0pOBbS My3blKaHTa, Ha MnpoTsbkeHun 40 jer
37M0YNOTPEOISABIIETO alnKoroieM U HapkoTukamm» [LIBeTkoBa, 2012: 24]. [Touemy cTonb IpeBHUE
IeHbl IMPOSIBWINCh BHOBb M AKTUBU3MPOBAINCH? DBOJIIOLMOHHAS AHTPOIOJIOTUS 3a/laeT HOBBIC
acIIeKThI B 00CYKIEHUU BOIIPOCA O COOTHOILIECHUH OMOJIOTHYECKOT0 M COLIMAIbHOIOB YEIOBEKE.

['eHeTnyecKUil MOHUTOPUHI C IOMOIIBIO HAyYHBIX METOOB MTOATBEPIKIAET IPOCTbIE UCTHHBI,
KOTOpbIE 3HAJIM JIIOU Ha MPOTSHKEHUU cTojeTuid. To, 4To MBICIbL €cTh JeiicTBHE, MOATBEPKIAIOT
OnoMenuIMHCKUE TexHosornu. Haubosee 4yBCTBUTENbHBI K I'€HHOM HECTAOMJIBHOCTH JE€TH, HO
HE CTOJIbKO HPUPOAHASA, CKOJBKO HEOIaronojy4yHas COLUAIbHAs cpella OCladisieT UMMYHUTET U
oOycioBnuBaeT 3a0o0jieBaHUS.  YCTAaHOBJIEHO, YTO pa3Hble MPUYMHBI  SMOLMOHAIBHON
HaNpsDKEHHOCTU (JI0CTaTOK B CeMbe, 00pa3oBaHME MaTepud WIM OTLA, KadyeCcTBO JKU3HU U
o0Opa3oBaHHe Y4MTEJs) BEJM K Pa3IMUHBIM COOSIM Ha KJIETOYHOM YpOBHE B OpraHusMe Jereit
[Uurens, JlerocraeBa, Anmudepon, 2014]. Ilpornoctuka BO3 HeyremmrensHa. B cnucke
3a0oneBannii Ha 2020 r., KOTOpplE MpPHUBEAYT K HWHBAIUIHOCTH, HA TIEPBOM MECTE€ CTOMUT
uIiIeMuydeckas 00JIe3Hb cep/ia, a Ha BTOpOM MecTe — enpeccus. biaronaps y)xe BOmeAIM B ObIT
JaTYMKaM HETPYAHO yOeAMTbCsl BO BIMSHUM Ha Cepjlle HAlMX 3Mouuil u mbicieil. [lpuunnbl n
UIIEMUYECKOM 00JIe3HH cep/lia, U TeM OoJiee 1eNpeccCHt — MPEXK/IE BCEro COLUANIbHBIE.

B »s3rom XxpymkoM Mupe HE MOXKET OBbITh 3J0pOBBIX, KOTJa CTPaAar0T MaccChl JIIOJAEH.
3HaueHue APEeBHEN UJEU O TOM, UYTO BCE CBA3aHO CO BCEM, B COBPEMEHHOM )KM3HU MOYKHO OCO3HATh
Ha IMYTH TyMaHUTApU3allMd TEXHOHAyKU. be3 cepbe3HOro BHMMAaHUSA K MPHUPOJAE 4YeJOoBEKa M
ero pasyma (¢yHIaMeHTalbHas MpolsieMa 3/10pOBbSl HE MOXKET OBbITh pEIIeHa Ja)Xe CaMbIMH
COBEpUICHHBIMU OHWOTEXHOJIOTUSAMU. BHOMEIUIIMHCKHE TEXHOJOTUU CMOTYT pealn30BaTh CBOKO
ro0anbHyI0 3a7jadyy Ppa3BUTHUS YEJOBEKa TOJBKO B COI03€ M COTPYIHUYECTBE C (PHIOCOPCKO-
TYMaHUTapHBIM 3HAaHUEM

OT TAMAPKA K IAPBHUHY ... U OBPATHO

MapkoB A. B., odokmop oOuonozuveckux HayK, cmapuiuii HAy4YHbL
compyonux Ilaneonmonozuuecko2o uncmumyma,

«3xonorus u xu3Hb» Nel, 2008

B 2009 rony Bech mup ormetut 200 et co aHs po:xkaeHus Yapsasza lapBuna,
HaA MPOTHAKCHHUH MHOTI'UX JeT cuuTaBuaierocs NPU3HAHHBIM aBTOpPOM
00leNPU3HAHHON TeOPHH IBOJIIOIHMHU Bcero ;kuBoro. Ee ocHOBHBIE MOJI0KEHUS
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BBIIBUHYTHBI WM B 3HaMeHHTOM T1pylde «lIpomcxoxkaeHne BHAOB IyTeM
€CTeCTBEHHOI0 0T0Opa», KOTOPOMY B TOM 3Ke roay ucnojHurcsa 150 ger. ITum
JABYM 3HAMEHATEJbHbIM COOBITHSIM KYPHAJI «JKOJIOTHSI M KU3Hb» HaMepeH
NMOCBAATUTH IUKJ MATEPHAJIOB 0 Pa3IMYHBIX ACHeKTAX W NpodaemMax 3BOJTIOLNH,
B IIOCJIeJHHE TO0Jbl BHOBb BbI3BIBAKOIIUX  O0KECTOYEHHbIE CIOPbI U
NPHUBJIEKAIOIIMX BHUMAaHMe TMpPeACTaBUTe/Nell CcaMbIX PpPa3HbIX HAayYYHBIX
AUCUMILIMH, — MOJIEMHKAa 0 MHOTHM BOINPOCAM 3BOJIOIMOHHOIO Y4YeHHS /10
CHX IOP He TOJbKO He YTHXaeT, HO U pa3ropaercs ¢ HOBOW cujoi. B mepsom
HOMepe NpeIbIOOWIEHHOr0 roaa Mbl IpeajaraeM BHHUMAHHMI0 YHTaTesei
NEePBYI0 M3 3ayMAaHHBIX NYyOJMKaNWii, MOCBSIIEHHYI0 OJXHOMY W3 HamoJjee
HHTEpPeCHbIX  IpPeAMETOB  JHUCKYCCHH —  HACJIe0BAaHWUI0  W3MEHEHWH,
NPOMCXOISIIUX B X0/1€ IBOJTIOIHM.

Kak wu3BecTHO eme co MIKOJIBHOW CKaMbH, MEPBYIO IOCIEIOBATEIbHYI0 U
HEMPOTUBOPEUUBYIO TEOPHIO 3BOMIONNK B Havaie XIX Beka pazpabotan Kan baruct
Jlamapk. B ee ocHoOBe ne)xanu J1Ba JONMYILEHUS: O HACJIEJOBAHUU HMPUOOPETEHHBIX
IOPU3HAKOB M O BHYTPEHHE IMPUCYILEM BCEMY JKUBOMY «CTPEMJICHHH K
COBEPIIEHCTBY».

[lepBas rumore3za 0OBSCHsIIA, TOYEMY OPTaHU3MBI TaK XOPOILIO MPHUCIOCOOIEHBI K
yCIIOBUSIM OOUTaHMA. B TeueHue kxM3HU OHU UCHOJIB3YIOT CBOM OPTaHbl MO-Pa3HOMY:
OJIHU yaile, Apyrue pexe. Opranbl, KOTOpbIE BCE BPEMS «TPEHUPYIOTCSDY, KPEHYT U
pacTyT, a «ocTaromuecss 6e3 paboTb» — yMeHbIIalTcs U ciaadberor. Hebombimme
U3MEHEHMsI, BO3HMKAIOIIME BCIEACTBUE TaKOM U30MpaTeNIbHOM TPEHUPOBKH,
nepefaioTcss Mo HacieAcTBy. Hampumep, eciu >KMBOTHOE NHMTAETCS JIUCTHSIMH,
pacTyUIMMHU BBICOKO Ha JEPEBbSIX, €My IMPHUXOAUTCA YacTO BHITSArMBarh miero. llles
TPEHHUPYETCsI, KPEMHET U TOCTENEHHO yMInHseTca. [I0TOMCTBO Takoro >KMBOTHOTO
y’Ke OT pOKJCHMsI MOTYyYUT YyTh Oosee AMUHHYIO 1eto. Tak, mo MHeHuto Jlamapka,
xupadbl MPUOOPETN CBOIO 3HAMEHUTYIO IIEI0. A €CliM Kakas-TO NTHLA MepecTaeT
JeTaTb W MEpPeXOAMT K Ha3eMHOMY o00Opa3y JKHM3HH, TO, COIVIACHO €ro
IPEJICTAaBICHUSAM, €€ KpBbLIbs, JIOJITOE BPEMS OCTAOLIMECH HEHMCIOIb30BAaHHBIMM,
paHo WM TO31HO aTpodupyroTcs. Tak BO3HUKIM HEJETAIOIIUe MTHUIBI C
PYIMMEHTAPHBIMU KPBUTHSIMH.

Bropoe mnpeanonoxenue Jlamapka — BHYTpPEHHSISI «TSra K COBEPIICHCTBY» —
OOBSICHSJIO TIOCTENIEHHOE YCJIOXKHEHHE OPraHU3MOB, IMOSBJICHHE HOBBIX OPIaHOB U
TkaHel. Kcratu, 3BOJIIOLIMOHUCTOB 10 CHX IOP YIPEKAarT B TOM, YTO OHM HE MOTYT
KaK clieyeT 0ObsICHUTH 3TOT eHoMeH. KoHeuHo, caMM 3BOTIOLUMOHKUCTBI CUUTAIOT,
4TO OHM BCE OTAMYHO OOBsACHWIM. Ho HekoTOpble y4eHbIE MPOJOKAIOT
BO3Bpamiatecsi K wupnee Jlamapka. Hanpumep, 3amMedarenbHbId MAJIEOHTOJIOT,
sBosmoliMoHucT U ¢unocod Ileep Teitsip ne lllapnen, onuH U3 TeX, KTO OTKPbHLI
3HAMEHUTOI0 TEKMHCKOIO CHHAHTPOMNA, TOjaraj, 4YTO IOBBIIIEHHE YpPOBHS
OpraHu3alliuy JKUBBIX CYIIECTB, HEYKJIOHHO IPOMCXOJSIIEE B XOAE SBOJIIOLUH,
HE MOXET OBbITh OOBSCHEHO OTOOPOM CIydalHBIX, HEHANpaBJICHHBIX MYyTallli W
CIIYKHUT JJOKa3aTeIbCTBOM IMPUCYTCTBUS KaKON-TO 0coO0i Hampasistomen cuiibl. OH
Ha3blBaJ €€ paJuaJbHOM 3HEpPruei, MOTOMY YTO, MO €ro MHEHHUIO, OHAa JBUXKET
ABOJIIOLIMIO K HEKOMY a0COJIFOTHOMY CPEJOTOUMIO, MJIM HEHTPY — «Touke OMeray.
OTiinuns NOAJIUHHBIC U HAAYMAHHbIE

Uro xe uzmenun [lapsun B Teopun Jlamapka? OH oTKa3ajics OT BTOPOW IOCBUIKH
CBOEro NPEAIIECTBEHHUKAa — «TATW K COBEPIICHCTBY» — MW MNpPHUAYyMal TaKou
MEXaHU3M  DBOJIOLMOHHBIX  W3MEHECHUH, KoToporo  Tteopus  Jlamapka
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HE MpeaycMaTpuBaia, — €CTECTBEHHBI 0TOOp. MeXxaHu3M €CTEeCTBEHHOTO OTOOpa
OCHOBaH Ha O60pnOe 3a cyliecTBOBaHHE (KOTOpasi MPOUCXOJUT OTTOTO, YTO KUBBIE
CyIlleCTBa MPOU3BOIAT OOJIbIIIE TOTOMKOB, YEM MOXKET BBDKHTH), U3MEHUYMBOCTHU (€€
npuurHbl JlapBUH, HE 3Has T€HETUKH, HE MOT c(pOPMYJIUPOBATH U MPUHUMAI IIPOCTO
KaK JIaHHOCTh) M HACJEACTBEHHOCTH, Ojarojapsi KOTOpOl CBOWCTBA, MOMOTAIOIIUE
JTAHHOW 0COOM BBIKUTD, NIEPEIatOTCS €€ TOTOMCTBY.

B cuny crpaHHOro creueHusi 0OCTOATENBCTB Ceiluac, MPOTUBOMOCTABIISASA JAPBUHU3M
JamMapKu3My, OObIYHO MMEIOT B BUJY BOBCE HE Pa3HOE OTHOIIECHHE aBTOPOB K HJEe
«CTpEeMJICHHSI K COBEPIICHCTBY» M Ja)K€ HE MPHUHIUI €CTEeCTBEHHOro OTOOpa, T. €.
BOBCE HETO, YTO JCHCTBUTENBHO OTIMYAJIO  B3MSAABI  JBYX  BEIMKUX
ecrecTBoucIbiTarenell. CI0XWIOCh COBEPIIEHHO OUIMOOYHOE MHEHHE O TOM, YTO
JapBuH sKOOBl oOmpoBepr TmepBblii mocTyiar Jlamapka o0 HacleIOBaHUU
NpUOOPETEHHBIX MPHU3HAKOB M JI0Ka3aj, YTO HACJEAYIOTCA TOJIBKO MPU3HAKH
BPOKJICHHBIE.

Ha camom pene J[lapBuH BOBCe He OTBEprajl 3Ty JilaMapKoBCKylo wuueto. Ona
MHOTOKpPaTHO YIOMHMHAeTcs B ero 3HamMeHUToM «lIpoucxoxaeHuu BUAOB» U
NpU3HAETCS UM Kak O4eBHHasA. boyiee TOro, oH Jaxke pa3BUIl €€, BbIABUHYB TEOPUIO
naHresesa (WM maHreHesuca). /lapBuUH MpeAnonokui, 4yTo B KIETKaX OpraHu3ma
o0Opa3yroTcsi ocoOble MeNbUaliiie YacTUIbl (OH Ha3Bal HMX TeMMYJaMHu, WIH
NaHTeHaMM), Hecylmue HWHPOPMAIMI0O O TEeX HW3MEHEHHSIX, KOTOpbIe KIETKH
IpeTepneny B TeUeHUe )KU3HU. ['eMMyIbl ¢ TOKOM KPOBHU Pa3HOCATCS MO OPraHU3MY
U B KOHIIE KOHIIOB NMPOHHMKAIOT B IOJOBBIE KJIETKU. TakuMm 00pa3oM, MOTOMCTBY
nepenaercss "HGoOpMaIus 0 IPUOOPETEHHBIX MPU3HAKAX.

O [apBMHOBCKOW TEOpHMM IIAHITE€HE3a COBPEMEHHBIE  JAPBUHUCTBI  IOYTH
He BcoMHuHatoT. Eme Obl, Beab OHAa NIPOTUBOPEUUT OCHOBHOMY IIOCTYJIATY
JOMUHHUPYIOIIEH HBIHE «CHHTETUYECKOM TEOPUH HBOJIOIMMIY, CIOXKUBIICHCS B
Havase XX BeKa M3 TOJIKOBAHUN JapBUHOBCKOTO YYEHHS U Pe3yJbTaTOB T'€HETHKH,
JOCTUTHYTBIX K TOMY BpeMeHH. COIJIacHO 3TOMY IOCTYJaTy, Ha3bIBAEMOMY TaKkKe
HEHTPAIbHOM JOTMOW HEOJapBHHU3MA, NPUOOPETEHHBIE NPU3HAKK HE MOTYT
HACJIe10BaThC.

Jlorma Hayala CKJIaJgbIBaThCsl 4Yepe3 HECKOJIbKO JIeT mocie cMmeptH JlapBuHa,
B OCHOBHOM OJiarojiapsi yCWJMsM HEMEIKOTO yueHoro ABrycra Beiicmana, koToporo
U CUUTAIOT POJOHAYaJIbHUKOM HeoAapBHHM3Ma. OH IOKa3aj, YTO €CJIM KpbICaM M3
MOKOJICHHS B TIOKOJEHHE OTpy0aTh XBOCTBI, 3TO HE MPUBOJUT K POXKICHUIO
0ECXBOCTBIX KpBICAT. B Ipyrom skcnepuMeHTE 4YepHBbIM MBIIIAM IepecakKUBaIN
SUYHUKK OenbIX. Y TeX MBbIIIeK, KOTOPBIM YAaBajJOCh BBDKHUTH IIOCJIE 3TOU
IK3EKYILUH, POXKAAIUCH Oenble MblmaTa. Ha ocHOBaHMM 3THX M JPYTHX MOJOOHBIX
AKCIEPUMEHTOB M ObUT CHOPMYIMPOBAH IJIABHBIA MNPHUHIMI TaK Ha3bIBAEMOTO
BEICMAaHOBCKOIO Oapbepa: KIETKM Tena (COMaTUYecKue KIETKHM) He MOTYT
nepeaaBaTh HH(HOPMAIUIO IOJIOBBIM KIETKAM.

Monexynapuvie noomeepicoeHus

Pa3zButue MonexyssipHO Ouonorum eme OOJblle YKPENHJIO B CO3HAHWU YYEHBIX
HE3bIOJIEMOCTh ATOr0 Oapbepa, JEWCTBUTEIBHO TIPEBPATUB YYEHUE B JIOTMY.
Boisicnunoch, uyTo HaciencTBeHHas HH@opmanus 3anucaHa B Mosekynax JJHK
0COOBIM KOJIOM, KOTOpBIN ynanoch pacumdpoBats B 1960-e roasl. Mudopmanms,
sanucanHas B JIHK, cnauana momkna ObITh «niepenucana» Ha monekyiny PHK (ator
npolecc  Has3bplBaeTcsl  TpPaHCKpHUMIMei). 3areM  cHelHalbHble  CJIOKHBIC
MOJICKYJISIPHBIE KOMIUIEKCHI — PUOOCOMBI — CUHUTHIBAIOT HHPOPMALIMIO C MOJEKYJIbI
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PHK, cunre3upys moiiekyidy Oejika B TOUHOM COOTBETCTBMM ¢ 3anucaHHoi B PHK
CMHCTpYKLHUEN» (3TOT 3Tal peajln3aluy TeHeTHYecKoi MH(opManuu Ha3blBaeTCs
TpaHcsALuen). belky BBINOIHSAIOT OTPOMHOE MHOXECTBO (DYHKLUHN, U B KOHEUHOM
CYeTe MMEHHO OHM OMPENENSIOT cTpoeHue opranusMma (penorun). Takum obpaszom,
uHpopmanus nepenaercss B onHoM Hampasiennu — oT JJHK k PHK u or PHK k
Oenkam. Hukakux MexaHW3MOB IepeHoca HH(OpMaluu B 00OpaTHYIO CTOPOHY — OT
oenkoB k PHK wnu ot PHK k /IHK — mnonavany oOHapyeHO He ObUIO, YTO H
YKPEMNWIO BEPY B HEBO3MOXKHOCTH TaKOI'0 IIEPEHOCA.

[TotoM, mpaBaa, OKa3ajloCh, 4YTO B IPUPOJE CYIIECTBYIOT BHUPYCBI, Y KOTOPBIX
XpaHUJIUIIEM HacjleACcTBeHHOM HHpopMauuu ciyxar Monekyiasl PHK (a ne IHK,
KaK y BCEX MPOYUX OPraHU3MOB), U Y HUX €CTh CHELHAIbHbIE (PEPMEHTHI, KOTOPHIE
YMEIOT OCYIIECTBIATh OOPaTHYIO TPAHCKPUIILUIO, T. €. NEPENUChIBATh HHPOPMALIHIO
u3 PHK B JIHK. Co3gannas takum nytem JIHK BcTpauBaeTcs B XpOMOCOMBI KJIETKH-
X035lMHA U pa3MHOXaeTcd BMecTe ¢ HUMH. [loatomy ¢ mogo6ueimu PHK-Bupycamu
OYCHb TPYIAHO O0poThCs (TIedasibHO n3BecTHBIM BUY oTHOCHTCA K X unciy). Ho BOT
oOpaTHOM TpaHCIAUMU — TepenucbiBaHus uHpopMarmu u3 OenkoB B PHK —
He OOHapyXeHo W 1o ced neHb. [lo-BUAMMOMY, Takoro SIBI€HUS B NPUPOJE U
BIIPABJly HE CYILIECTBYET.

H3 00noit kKpaithocmu 6 Opyzyio

Wrak, nmosBuiIach U OKpeIula «LEHTpajbHas Jnormay». Bce Teopuu, OCHOBaHHbIE Ha
BO3MOXXHOCTH  HACNEJOBaHMsS MPHOOPETEHHBIX NPHU3HAKOB, CTalld  CUYUTATh
JOKEHay4YHbIMH anpuopu. Ho, Kak H3BECTHO, BCSAKOE JEUCTBHE POXKAACT
npotuBoaeucTBre. I HE CEKpeT, YTO HHOIAA JEKApCTBO OKa3bIBAECTCS OIACHEE
Oone3nu. B kauecTBe YpOUIMBOTO M CTPAIIHOTO TPOTHUBOBECA JOTMAaTU3AlUU
JOCTM)KEHUH TEeHeTMKH U MosekyisipHoil  Omomorum B CCCP  Bo3HHMKIA
JIBICEHKOBIIMHA — CUMBOJI BOMHCTBYIOILIETO HEBEKECTBA.

T. JI. JIeiceHkO OTKpbUI ~CIOCOO TpUIaBaTh CEMEHAM MOPO30YCTOWYUBOCTD,
BBIIEPKUBAsI NX HEKOTOPOE BPEMsI Ha XOJIOZE, a [IOTOM MEPEHOCS B TEILJIO U YKpBIBas
oziessioM. MoJIoJI0ro «y4eHOT0-KpECThsIHUHAY HallpaBUJIM Ha padoTy B 1a00paTopuio
H. . BaBunoa. Tparnueckue mnocjiecTBUs 3TOr0 Mara BCEM HM3BECTHBI. JIBICEHKO,
HOJIB3YSICh JIaJeKO HE HAyYHBIMHM apryMEHTaMH M CpeACTBaMHU, MOJYMHUI cede
PYKOBOJICTBO COBETCKOW OMOJIOTHYECKON Haykoi. | eHeTHMKa U «BEMCMaHU3MY ObLIH
oOBsIBNIEHBl  JDKEHaykaMu. B crpane oduunuanbHo Oblla HOpHHATA  JI0TMa,
IPOTHBOIIOJIOKHAS BEMCMAaHOBCKOM M OCHOBaHHas Ha 0a30BOM MpPHUHLUIE
JaMapKu3Ma: NpuoOpeTeHHbIe MPU3HAKH HACJIEAYIOTCS; OMpPEIesIomuM (aKkTopoM
HACJIEJICTBEHHOCTH SIBJISIFOTCSL HE MU(UYECKUE TeHbI, a BO3/IEWCTBUE BHEILIHEN CPEJIbI.
TopxectBo nbiceHKOBIIMHBI B CCCP u 0co0eHHO penpeccur NPOTUB T'€HETHUKOB
NPUBEIH K OKOHYATEIbHOW TUCKPEIUTAINY JaMapKu3Ma Ha 3araje U K aOCOII0THON
Jormathsauuu npuHuuna Belicmana. Hayka B odepenHo pa3 cMmemanach C
NOJIMTUKON. DTO HE MOLUIO Ha MOJIb3y HU COBETCKOM, HU 3amajHoil Oouoioruu. JBa
IPOTUBOMNOJOKHBIX MOJAXO0Ja K MpoOJeMe HacCleICTBEHHOCTH COLUIMCh B
CMEpPTENBHOM cxBaTKe. Borpoc 3akiouancs yxe He B TOM, MOT'YT JIM HAaclleJOBaThCs
npuoOpeTeHHble npu3Haku. Peub mua o OopbOe JBYX «Hay4dHO-COLIMAIIBHBIX)
CUCTEM: COLIMATUCTUYECKON JIbICEHKOBILMHBI U Oyp»Kya3HOTO BeiicCMaHU3MA.

[Tocne cmepTu JIbiceHKO OTedecTBEHHAsi OMOJIOTUS OCTEIIEHHO BEPHYJACh B PYCIIO
MUpOBOM Hayku. Ho mociencTsust 3Tou «aHOMaIuu» IPOSBIIIOTCS U 110 CEW JECHb:
MHOTHX TEHETUKOB (KaK pOCCHUUCKUX, TaK U 3apyOeXHBIX) JO CHX TIOp
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nepelepruBaeT MOpv  OJHOM YIIOMHUHAaHMM O BO3MOYKHOCTH  HACIEJAOBAHUS
IPUOOPETEHHBIX PU3HAKOB.

OpnHako pe3ynbTaTbl pPsiia HOBBIX HMCCIIEJOBAaHUN CBUAETEIBCTBYIOT O TOM, YTO
NpUOOPETEHHBIE TPU3HAKK MHOTJA BCE K€ MOTYT IepeaBarhes 1o HacieacTsy. [lo-
BUJMMOMY, PALlMOHAIBHOE 3€PHO €CTh B 00E€UX «I0IMax», U JUIsl IBUKEHHSI BIIEpe]
HEO0XO/JMMO OTKa3aTbCs OT JOorMaTu3Ma ¢ 00eHuX CTOPOH U MCKaTh BO3MOXKHOCTH
CUHTE3A.

Ha nymu x komnpomuccy

B kakux e ciydasix MOXKET MPOSIBISITHCS «HACIEACTBEHHOCTh 10 Jlamapky»?

[lepen xaxabpIM KIETOUHBIM JeneHneM Bce Mosiekynsl JIHK B kieTke yaBauBaroTcs:
crenyagbHble OelKU-(hepMEeHThl CHHTE3HPYIOT TouyHble Konmuu umeromuxcs JHK,
KOTOpBbIE IOTOM paCHpelesioTCd MeXAYy JOoYepHHMMH KieTkamu. OJHako mpu
KOMMPOBAHUM MHOT/Ia BO3HUKAIOT OMIMOKM — MyTauuu. Eciyn mMyTanus BO3HHMKaeT
npu 00pa30BaHMU IOJIOBOM KJIETKH, OHA, €CTECTBEHHO, IEPEIaeTCsl 0 HACIEJICTBY.
OOBIYHO CUMTAETCS, YTO TAKUE MYTALMU MPOUCXOIAT COBEPIICHHO CilydaiHO. Tak
BO3HUKAET W3MEHYMBOCTh, CIyXallas MaTepuaJioM JUIsi €CTECTBEHHOIo OTOopa.
Ho Mytaniuu MOryT NpoOMCXOOUTh INpU JeNeHUH JIIOOBIX KIETOK Tena. Takue
MyTallUd, KaK M KIETKH, TOXE Ha3bIBAKOTCS COMATHYECKUMH W TPUBOIAT K
BO3HMKHOBEHMIO YYaCTKOB WM3MEHEHHBIX TKaHed. [lOHATHO, 4TO comaTudeckne
MYTalli MOTYT OBbITh BbI3BaHbl Pa3IUYHBIMHM BO3ACHCTBUSAMHU BHELIHEH Cpeibl U B
KaKOH-TO Mepe, BO3MOXKHO, coJiepkKaT HH(OpMaLnio 00 3TUX BO3AEHCTBUSX, KOTOpas
MorJa Obl OKa3aThCs MOJIE3HOU JJI Oy IyIIUX OKOJEHUH.

Kiaccnueckass TeHETHKa OTPULAET BO3MOXHOCTb HACICIOBAHHUS COMAaTUYECKHUX
MyTauuid. CuuTaeTcs, YTO W3MEHEHHs KIETOK Tesa (B TOM YHCIE W MYyTalllH)
HE MOTYT OTpa3uThCsl Ha I'eHAaX IMOJIOBBIX KieTOK. [loxoxke, 4TOo B OONBIIMHCTBE
CIy4aeB »JTO YyTBepkJaeHHe crpasemnuBo. Ho Ilpuponma ocrtaercs Hemsmepumo
CIIO)KHEE JIOOBIX HalIMX TEOpUM M Mojesed. Y BCSIKOro CQOpMYIHMPOBAHHOTO
JIOJIBMH  3aKOHa 00s3aTelIbHO HAXOJATCS HCKIIOYeHWs. W maHHBIA — cirydai
HE UCKIIFOYEHUE, WHBIMH CJIOBaMH, MCKIIOYEHHMS M3 DJTOr0 IpaBHJIa TOXKE
CYILIECTBYIOT.

Y OIHOKJIETOYHBIX OpPraHU3MOB, €CTECTBEHHO, HET [EJIECHUA Ha COMATUYECKUE U
IIOJIOBBIE KJIETKU. VMIX eIMHCTBEHHAs KJIETKA OJHOBPEMEHHO OKa3bIBACTCS U MOJIOBOM,
U COMAaTUYECKOHM, TaK YTO JOObIe MPOU3OILIEIIINE C HE M3MEHEHHUs HEMEJICHHO
nepelaTcs MOTOMKaM. A IeHbl Y OJTHOKJIETOYHBIX OPraHU3MOB MEHSIOTCS JOBOJIBHO
yacto. M He TonbkO M3-3a MyTauMil. Y HHUX O4YE€Hb IIMPOKO PAaCHPOCTPAHEH TaK
Ha3bIBAEMbIl TOPU3OHTAJBHBIM OOMEH TIeHEeTHYeCKuM MaTepuanoMm. bakrepuu
BBIICTISIIOT B OKpYXkKarolyto cpeny ¢pparmenTsl cBoer [IHK, moryt nornomars takue
(dparMeHTbl, BBIACIEHHBIE IPYTMMU OaKTEpUsIMH (B TOM YHCIIE€ U OTHOCSIIMMUCS K
COBEPIUEHHO IPYrUM BUJAaM), U «BCTPAaWBATh» ITH KyCOUYKU YYy>KOTO '€HOMa B CBOM
COOCTBEHHBIH.

A BOT y MHOTOKJIETOYHBIX OpPraHM3MOB TOPU3OHTAIBHBIA OOMEH, MO-BHINMOMY,
UTpaeT Topas30 MEHBIIYI0 pojib. BMECTO Hero pa3BWiNCh 0Oojee COBEpIICHHBIC
MEXaHM3MBbl «IE€pEMEIINBAHUSI» HACIEJACTBEHHON WHGOpMalMK, CBSI3aHHBIE C
MIOJIOBBIM pa3MHOXEeHHEM. K TOMy k€ NOJIOBBIE JKelie3bl y MHOTIOKJIETOYHBIX,
0COOEHHO BBICHIMX, AEHCTBUTEIBHO OTrPakJI€Hbl OT OCTAJILHOIO OpraHU3Ma OCOOBIM
O0appepoM, MPAKTHUYECKH HENPOHUUAEMBIM Uil KPYNHBIX MOJIEKYd1 (Takux,
Hanpumep, kak oenku win JJHK).
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Omu napadoxkcanvHovle 6UpPycobl

OmuH U3 crocoO60B rOPU3OHTAILHOTO OOMEHa T€HaMH, OT KOTOPOTrO HE 3allUIICHBI
Jla)ke MHOTOKJIETOYHBIE, — 3TO BUPYCHBIN MePEHOC FreHETUYEeCKO HH(pOpMAaIIHH.
Uzsectno, uro JJHK Bupyca crnocoOHa «BCTpamBaTbCs» B T€HOM KIIETKHU-XO35MHA,
a IOTOM CHOBA OTHENSTHCS OT HEro M (OpMUPOBATH HOBBIE BUPYCHBIE YaCTHULBI,
KOTOpBIE MOTYT 3apaxaTh Japyrue kietku. [Ipu stom BMecte ¢ cobctBennoi JJTHK
BUPYC MOXET cllydailHO «3axBaTuTh» Kycouek JIHK xozsuna u takum oGpazom
IIEPEHECTU €T0 B APYI'YIO KJIETKY, B TOM YHCIE — M B KJIETKY JPyroro opraHusma.
B GonpmmHCTBE Cciay4yaeB BHPYCHI, pa3MHOXKalOUIMECs B KIETKaX OpraHusma
(HampuMep, 4YeIOBEYeCKOro), He MOTYT MpoOUThCA CKBO3b Oaprep Beiicmana wu
3apa3uTh MOJOBbIe KieTku. Ho Bce ke mHOTIa BUpyCHass MHQEKIHs MepeaaeTcs
noToMCTBY. (OOBIYHO 3apakeHHE NPOUCXOAUT YK€ IMOCJIE OIUIOAOTBOPEHHUS, BO
BpEMSI BHYTPHUYTPOOHOTO pa3BuUTHA. Eciam ke OHO MpoHM30iieT ITOCTAaTOYHO PaHo,
Korna «Oapbep Beiicmana» y smOpuona emie He ycrenl chOpMHpPOBATHCSA, TO
3apoasiil OyaeT Hectu BupycHyto JJHK He TOonbKkO B cOMaTHYECKUX, HO U B TIOJIOBBIX
KJIeTKax, M TakuM o0pa3oM TpHU3HAK MOXKET CTaTh  IO-HACTOSILEMY
HACJIEJICTBEHHBIM.) A BeJb 3TO HE UTO MHOE, KaK HAaCJEJIOBAaHHUE MPUOOPETEHHOTO
npu3Haka! 1 nmpu 3TOM COBEpILIEHHO HE BaXKHO, YTO OT TAKOTO «IIPH3HAKa» OOBIYHO
OJIMH TOJBKO Bpei. Bupyc Beap MOXET «IpHUXBAaTUTB» € COOOW M KakoM-HUOYIb
«none3nslit» kycouek JJHK (X0oTs BEposTHOCTh 3TOr0, KOHEYHO, BEChbMa MaJia).
Mexanu3zmbl Hac1€0CMEEHHOCMU

HenaBHO yueHBIE OTKpBUIM €Ill€é HECKOJBKO CIIOCOOOB TMEpelayd IO HaCIENCTBY
OPUOOPETEHHBIX  NPHU3HAKOB. OJTH  CIOCOOBI  HE CBSA3aHBl  HANPSAMYIO  C
m3meHenusamu JJHK, T.e. c myramusamu. I[loatoMy Takyr0 HaciaeaCcTBEHHOCTH
Ha3bIBAIOT SMUTE€HETUYECKOW, NN HAATE€HETUYECKO.

OauH Y3  SIUIEeHEeTUYECKHX  MEXaHM3MOB  HAcCJEICTBEHHOCTH  CBSI3aH  C
metnnupoBanueM JIHK. Oxa3anock, 4ro B mpouecce KU3HEACITEIbHOCTH K
mosniekynam JIHK B kieTkax (B TOM 4uCi€ U B MOJOBBIX) CHEIUANbHbIE (PEPMEHTHI
npucoenuHstoT MeTuwibHble Tpynnbl (—CHjz). IlpuueM Kk oagHUM TreHaMm HX
«mpuiMnaeT» Oonbllle, K APYTUM — MeHble. Pacnpesenenne METUIbHBIX TPYIII O
reHam (Tak Ha3bIBa€MbI PUCYHOK METHJIMPOBAHMS) 3aBUCUT OT TOT0, HACKOJIBKO
aKTUBHO TOT WJIM MHOW TeH ucnoibdyercd. [lomydaeTcs mouTu moJiHasi aHaJoTus ¢
«TPEHUPOBKOI» OPraHoOB, KOTOpPYK Jlamapk cuuTas NPUYMHOW HACIIEICTBEHHBIX
u3MeHeHul. [10CKONIbKY «pPUCYHOK METHMJIMPOBAHHUSA» IMEpeNaeTcs Mo HACIEACTBY M,
B CBOIO Ou€pe/ib, BIUSET HA aKTMBHOCTb I'€HOB y IOTOMCTBA, HETPYJHO 3aMETHTh,
4TO 3/1€Ch MOXET padoTaTh COBEPIICHHO JIAMAPKOBCKHIM MEXaHW3M HaCJI€JOBAHUS:
«HAaTPEHUPOBAHHBIE» MPEAKAMU I'eHbl OyJIyT U Yy MOTOMCTBA pabOTaTh aKTUBHEE, YEM
«ocnaleBIue» OT A0ATroro 6e3aeicTBusl.

Jlpyroii BapHaHT SIUTCHETUYECKOTO HACIeJOBaHUS NPUOOPETEHHBIX TMPU3HAKOB
OCHOBaH Ha B3aMMHOW aKTUBAllUM M WHAKTUBALMHU («OTKIIOUYEHHUM») TEHOB.
PaccMoTpuM cuctemy U3 JBYX T'€HOB, I'Jleé TeH A KOHTPOJIUPYET CUHTE3 OenKa, OJHa
U3 (PyHKIHMI KOTOPOro cOCTOUT B OJOKMpoBaHUU paboThl reHa b, aren b, B cBoto
ouepeb, OMPEENIeT BEIPA0OTKY apYyroro Oeika, ClIoCOOHOTO «BBIKITIOYAThY TeH A.
Takass cuctemMa MOXET HAXOJUTHCS B OJHOM M3 JBYX COCTOSHUM: MO0 TeH A
«paboraeT», U Toraa red b «BbikoueH», 1160 HA000pOT. JJomycTuM, 4TO mEepexos
CUCTEMBI U3 OJIHOTO COCTOSIHUS B IPYTO€ MOXKET NMPOUCXOAUTH TOJBKO B PE3yJIbTaTe
KaKoro-To 0co0Oro BHEUIHETO BO3JCHCTBHSA, MPOUCXOJAIIETO JOBOJBHO peako. To
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COCTOSIHME, B KOTOPOM HAaXOJIUTCS 3Ta «JABYXI'€HHAas» CHCTEMa B KJETKAaX MaTepH,
Oyaer depe3 SIUIEKIETKY NEpenaBaThcs €€ MOTOMCTBY (TIOCKOJBKY CIIEPMAaTO30M]T
COJICPXKUT MPEHEOPEKUMO MaJioe KoIndecTBO 0enkoB). Ecnu jxe mpu Ku3HU MaTepu
CUCTEMA MEPEKITIOYUTCS B APYrO€ COCTOSIHUE, 3TOT MPU3HAK MEPEAACTCS TOTOMCTBY,
poAMBHIEMYCSl TOCHE «HEpeKIoueHus». Onarh MONIy4daeTcs «HacledOBaHUE
o Jlamapky».

Deonwyun npedcmagsieHuil 0 Mymayuax

Yro ke KacaeTcss MyTauuMid, TO M TYT KJIACCHUECKHE HEOJAPBUHUCTCKUE
IPEICTABICHUS OKAa3aJUCh HE COBCEM BEPHBIMU. MyTalluu, MOX0KE, OKa3bIBAIOTCS
HE BIIOJIHE Cly4ailHpIMU. B mocinenHee Bpemsi TBEpPAO YCTAHOBIIEHO, YTO pa3HbIC
YY4aCTKA T€HOMOB MYTHPYIOT C Pa3HON CKOPOCTHIO, IPUYEM y KaXKJIOr0 M3 HHUX 3Ta
CKOPOCTb JIOBOJIBHO MOCTOsiHHA. [lo-BMAMMOMY, 3TO O3HA4aeT, 4TO OAHUM IeHam
[Ipupona «paspemaer» MyTHpPOBaTh 4Yalle, Ye€M IPYTrUM. A HEIaBHO MOSBUIOCH
JIOCTaTOYHO YOeIUTeabHO OOOCHOBAHHOE TMPEINONOKEeHHe, YTO B  KJIETKax
CYLIECTBYIOT CIIELIMAJIbHBIE MEXAHU3MBl JJI IIEJICHANIPABICHHOIO YBEIUYECHUS
CKOPOCTH MYTallUi ONPEIEICHHBIX YYaCTKOB T€HOMA.

CriocoOHOCTh KJIETOK KOHTPOJUPOBATh CKOPOCTh MYTHPOBAHHUS OCOOEHHO SIPKO
nposiBIsieTC B paboTe HMMMYHHOW CHUCTEMbl. DBHONOTOB M MEIUKOB JaBHO
UHTEpECOBaJl  BONPOC, KakKUM  o00pa3oM  OenbIM  KpOBSHBIM  KIJIE€TKaM —
TUMQOIUTaM — yJAeTCsl TOPOXKIaTh TaKO€ OrPOMHOE pPa3HOOOpa3ue aHTHUTE,
UCTIOJIb3YEeMBIX ISl OOpPBOBI ¢ pa3sNIUYHBIMU MH(PEKIUIMUA. AHTUTEIA — ITO OENKH,
KOTOpBbIE YMEIOT 0e30IIMO0YHO pAaclo3HABaTh OIpEAeSieHHble OaKTepuu, BUPYCHI,
a TakKe JII0ObIe Uy>KepOJaHbIe OCNKU (M MHOTHE YTJIEBObI) U MPUKPEIUIATHCS K HUM,
YTO MPUBOJUT K 00E3BPEIKUBAHUIO BO30YIUTENEH U BBIJICISIEMBIX UMU TOKCHHOB. [1o
MHOTMM HE3aBUCHMBIM OIIEHKaM, OpTraHU3M uYeJiOBeKa CIOCOOEH MpPOU3BOIUTH
HE MEHee MWUIMOHA pa3HbIX aHTuTen. [laxke eciu B opraHu3M BTOPraercsi BHPYC,
MpeX/ie HE BCTPEUABIIMIICSA B IPUPOJIE, YK€ UEpPEe3 HECKOJIBKO JTHEW B KPOBU MOXKHO
OOHApYXUTh CIEeNU(PUUSCKHE aHTUTENa, KOTOpble O€30MMO0YHO Y3HAIT U
«aTaKylT» UMEHHO ero (M HUKaKOW MHON BO3OYIUTEIND).

Crout 5 OOBACHATH, YTO OPraHU3M YEJIOBEKAa HE MOXKET 3apaHee «3aroTOBUTHY
aHTHTENIa Ha BCE CIy4au *KHU3HHU, TeM 0osee criocoOHbIe MPOTUBOCTOATH HEBEIOMBIM
paHee OakTepusiM U BUpycaM. [[1s1 KoqupoBaHUsT MIJIJTMOHA aHTUTEN MTOHAI00MIOCh
Obl IBa MUJUIMOHA T€HOB (TMIOCKOJIBKY Ka)K/10€ aHTUTEJIO COCTOUT M3 JBYX OEIKOBBIX
MOJIEKYJT), HO BEJlb TOCJE PacIIU(ppPOBKU YETOBEUECKOr0 I€HOMa BBICHUIOCH, YTO
oO1iee yucao reHoB y venoBeka He mpesbiiiaer 30 Teic. Bripodewm, erie 3am0iro 10
paciiM@poBKM TE€HOMAa CTajJl0 OYEBHAHO, YTO T€Hbl OOJBIIMHCTBA AHTHUTEIL,
oOpa3yroumxcs B KpOBU NPU PA3IMUHBIX MH(OEKIUIX, HE 3aKOJUPOBAHBI B T'€HOME
U3HAYAJIbHO, a «M3TOTaBIMBAIOTCS» 110 MEpe HEOOXOAMMOCTH U3 HEOOJBIIOrO YnCa
«TEHOB-3aroTOBOK». W IMPOMCXOIUT 3TO 3a CYET MHTEHCHUBHOIO MYTHPOBAaHMS.
B «reHbI-3aroToBKM» BHOCATCS ClydallHble U3MEHEHMsI (POMCXOASAT COMAaTHYECKHE
MYTaIUM) 10 T€X MOp, MOKa HE MOTYyYUTCS HYKHBIH OeTOK — Takol, KOTOPBIA OyaeT
0€301M00YHO «y3HABATh» HOBOTO BO30YIUTEIIS.

DTO OTKpBITHE MOKA3aJI0, YTO Y KJIETOK €CTh BO3MOXKHOCTD 1I€JIeHANPABIEHHO, TTOYTH
«CO3HATEJIBLHOY», U3MEHATh COOCTBEHHBIN reHoM. KoHeuHo, cienath mpolecc noucka
NOJXOJISAILIEr0 BapyaHTa MO-HACTOAILLEMY OCO3HAaHHBIM KJIETKaM TaK U HE yJaJloCh.
OHu He MOryT HCCIIE0BaTh HOBBIM BUPYC U Cpa3y OINpEAENINTb, KaKOM HMEHHO
Oellok B JaHHOM cliydae HyxkeH. MM mnpuxoautcss [OeWCTBOBaTH METOIOM
«ONTUMHU3HPOBAHHOIO CIy4alHOTO MoucKay. ONTUMU3MPOBAHHOIO — IOCKOJBKY
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HMCIOTCA YHUBCPCAJIBHBIC 3arOTOBKH, a KJIICTKU «3HAKOT», B KAKUC YYACTKU ITHX
3aroToBOK CJICAYCT BHOCHUTD cnyqaﬁHble n3meHenus. Ho Beap u 310 YXKC HeMauno!

Onvim — no nacaeocmey?

Mexny Tem caMoe HMHTEpecHOe ele Brnepenu. HemaBHo rpymnma aBCTpaauilCKuX
MMMYHOJIOTOB coOpana yOeauTeNnbHble JaHHBIE, MOKAa3bIBAIOIIME, YTO W3MEHEHMS,
IpUOOpPETEHHbIE T€HAMU HMMYHHBIX O€JIKOB B T€UEHHE XKM3HM OpraHHW3Ma, MHOIJA
MOTYT IlepeAaBaThCsl IO HaciencTBy. UM torma moToMcTBO mHpsAMO OT POKIACHUS
OKa3bIBaeTcsi 0Oojee YCTOMYMBBIM K HEKOTOPBIM BO30yIUTEISM. YUEHBIE
OPEaNONIOKIIA, YTO TYT MMEET MECTO MEXaHu3M, Onarogaps KOTOpOMY
OpUOOpPETeHHBIM Mpu3HaK (TeH HOBOTO AaHTUTENa) MOXET IepellaBaThCs U3
AUMQOLUTOB B IOJIOBBIE KIETKU. BHYTpH mumdounToB obpaszyercst HeKoe nojodue
PHK-conepxamux BHUpYyCOB, KOTOpble 3axBaTbiBalOT Moiekyinsl PHK, nHecymue
UHPOpPMALMIO O CTPOCHUU HOBOIO aHTHUTENA. 3aTeM 3TH «BUPYChl COOCTBEHHOI'O
U3TOTOBJICHUS» BBIXOAAT M3 JUMGOLUTOB M PA3HOCITCS KPOBBIO MO OpPraHU3MYy,
nomnajaas B pa3Hble KJIETKH, B TOM YHUCJIE U IOJIOBBIE. 3J€Ch METOJOM OOpaTHOM
TpaHCKpUNIMKU TeHetuyeckas uHopmanus nepenucsiBaerca ¢ PHK na JIHK, u
nosyuyuBmuiics ¢parment JIHK BcTpamBaeTrcss B OJHY H3 XPOMOCOM IIOJIOBOM
KJIETKH.

Ecim rumore3a aBCTpaIMHCKMX HMMYHOJIOTOB OKAQXETCS IPABUIBHOM, 3TO
NOATBEPAUT HE TOJIBKO  CIpPaBeUIMBOCTh uaed Jlamapka 0 BO3MOYKHOCTH
HaclleZIOBaHUSI TMPUOOPETEHHBIX TMPU3HAKOB, HO M BIIOCIEACTBUM MPEJAHHYIO
aHageme paHHIOIO Teopuio JlapBrHa 0 reMMyJax U naHreHese. Beab «caMoienbHbIe»
PHK-Bupycs1, oOpa3zytouecs B auMponuTax, 0 BCEM IpHU3HAKaM U CBOMCTBaM
BIIOJIHE COOTBETCTBYIOT YAMBHUTEIbHBIM areHTaMm, IepelaloliiM MpUOOpEeTeHHbIE
U3MEHEHHs, CYIIECTBOBAHME KOTOPBIX IIPEICKa3blBal BENUKMM JlapBuH, Kak
BBISICHSIETCS, OTHIOAb HE OTBEPraBIIMI BCE IPEACTABICHUS CBOETO BBIIAIOIIETOCA
IIpeIIIECTBEHHUKA.

IPOEKT «'EHOM YUEJOBEKA»: IECATbD JIET CITIYCTHAI.
MsicaukoBa [l. (0603pesamens sncypuana «IKoa02us u Hcu3noy)

«Ixoj0oruga u xku3Hb» Nel2, 2010

IIpoexTt «I'eHoM 4esnoBeka» sBJsieTcsl HanOoJiee aMOMIMO3HOH OHOJIOrHYeCKO
HCCJIeJ0BATEIbCKOM NMPOrpaMMoil 3a BCI0O MCTOPHI0O HAYKH. 3JHAHHE IF€HOMA 4YeJI0OBeKa
BHeCeT HeOUEHUMbIi BKJaJd B Ppa3sBUTHEe MeIUIUHbBI M OMOJIOTHM 4eJOBeKa.
HccnenoBanusi 4e10Be4eCKOr0 reHOMA TAaK Ke He00X0AMMO 4eJI0BeYeCTBY, KaK KOrjaa-
TO ObLIO HE00X0AMMO 3HAHMe 4YesloBedeckoil aHaromuu. Oco3HaHHWe 3TOr0 NMPHUILIO B
1980-x, u 3TO NpHUBEJIO K TOMY, YTO NMosiBWJICH NMpoekT «['eHom yenoBeka». B 1988-m ¢
AHAJIOTUYHON WJeell BBHICTYNMJ BbIAAIOLIMICA POCCHIICKMII MOJIEKYJSIPHBbIN OMOJIOT U
Onoxumuk, akaaemMuk A. A.Bbae (1904-1994). C1989r. u B CHIA, u B CCCP
(p)YHKIHMOHHPYIOT COOTBETCTBYIOIIME HAay4YHble MPOrpaMMbl; IM03Hee BO3HUKJ/IA
Me:xkayHapoaHasi opraHu3anusi 1mo usydeHuro reHoma dvenosexka (HUGO). Bkaapg
Poccun B MekayHapoaHoe cOTPyIHHYeCTBO Npu3HAaH B Mupe: 70 oredecTBeHHBIX
uccjaenonareei apaaoTcda wieHamMu HUGO.

Hrak, npouuto 10Jier ¢ TOro BpeMeHH, Koraa mnpoekT «['eHOM 4esioBeKa» ObLI
3aBepuieH. ECTh N0BOJ BCHOMHHUTB, KaK 3TO ObLIO...

B 1990 r. npu moxnepxke muHHcTepcTBa dHepretuku CIIIA, a takxke BenmmkoOpuranuw,
Opannuu, SAnonun, Kutas u I'epmanum, OblT 3amylieH 3TOT TPEXMHUIMAPAHBIA MPOEKT.
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Bosrnasun ero n-p ®psncuc Kommuns, riasa International Human Genome Sequencing
Consortium. LlessiMu poeKTa SABIISIIHCH:

e wuaeatuduxarms 20 000-25 000 renos JTHK;

e  oOmlpefelieHue TOCIEAOBATENIbHOCTH 3 MIPA. Tap XUMHYECKMX OCHOBaHUH,
cocrasisironx JIHK yenoBeka, u coxpanenue 3t1oit napopmanuu B 6a3e JaHHBIX;

e  YCOBEpILEHCTBOBaHUE MPUOOPOB /sl aHATN3a JAHHBIX;

e  BHEJPCHHE HOBEHIIIMX TEXHOJOTHI B 00JIACTh YaCTHOTO MCIIOIb30BAHHS,

e  HCCIIEJOBaHHME STUYECKHX, MPABOBBIX U COLMAIBHBIX BOMPOCOB, BOZHUKAIOUIUX IPU
pacmudpoBKe TeHOMa.

B 1998 r. ananornunsIii mpoekt ObuT 3amymieH A-poM Kpeiirom Bentepom u ero ¢gupmoii
«Celera Genomicsy. [I-p Benrep mocraBui mepes] CBoeit KoMaH 10# 3a1aqy 0ojiee OBICTPOTo U
JIEIIEBOr0 CEKBEHUPOBAHHUS YEIOBEYECKOTO TI'eHOMa (B OTJIMYME OT TPEXMUJUIMAPAHOTO
MEX1YHapOJHOIO NMPOEKTa, OIOKET MpoekTa a-pa Bentepa orpannumnBainca 300 MiaH 10J11.).
Kpome toro, ¢upma «Celera Genomics» He cobupanach OTKPBIBaTh JOCTYI K CBOHM
pe3yabTaTam.

6 uronst 2000 r. mpesunent CIHIA u npembep-muHuUCTp BenukoOputaHuu OOBABIIM O
pacmuppoBKe YEIOBEYECKOTO0 TeHETUYECKOro KOAa, W TakKuM 00pa3oM COpEeBHOBAHHWE
3akoHYmnock. Ha camom pene, ObuT omyOnuKoBaH paOOuYMii YEPHOBUK YEJIOBEUECKOTO
reHoma, u jumb K 2003 1. oH ObIT pacmugpoBaH NPAKTUIECKH TOTHOCTHIO, XOTSI U CETOIHS
BCE €Ille TPOBOASAT JOMOTHUTEIbHBIA aHAIN3 HEKOTOPHIX YYACTKOB F'€HOMA.

Torma ymbl ydeHbIX ObUIM B30YyT0pa)K€HbI HEOOBIKHOBEHHBIMH BO3MOXXHOCTSIMHU: HOBBIC,
JNEHCTBYIOIIME HA TEHETHUYECKOM YPOBHE JIEKapCTBa, a 3HAYMT, HE 3a TOpaMu CO3JaHHE
«IEPCOHATBHON MEIULMHB», HACTPOEHHOM TOYHO I0J] F€HETUYECKUU XapaKTep KaxKJO0ro
OTIIEIbHO B35TOro 4yenoBeka. CyliecTBOBalM, KOHEYHO, W OMACEHHUS, YTO MOXET ObITh
CO3/1aHO TEHETUYECKH 3aBHCHMOE OOIIECTBO, B KOTOPOM JIFOJeH Oyay NeIuTh HA BBICHINE U
Husmue kinaccel o ux JJHK u cooTBeTcTBEeHHO OrpaHnymBaTh UX Bo3MOKHOCTU. Ho Bce xe
ObLTa HaZIEKIA, YTO ITOT MPOEKT OKAKETCS CTOJIb K€ IPUOBLIBHBIM, CKOJIb M IHTEpHET.

W Bapyr Bce 3aTHXJO... HAASXKIbl HE OMPABJAIUCH... Ka3aloCh, 4YTO 3 MIpA MAOJL,
BJIO’KEHHBIX B 3TY 3aT€I0, BHIOPOIIEHBI HA BETEP.

Her, He coBceM Tak. BbITh MOXeET, MOJIydeHHBbIE Pe3yJabTaThl HE CTOJIb I'PAaHIAMO3HbBI, KaK
IpeIoiaraioch BO BpEMEHa 3ap0K/IE€HUS MPOEKTa, HO OHU IO3BOJSAT JOCTUYbL B OyAylIemM
3HAUUTENBHBIX YCIIEXOB B PA3UYHBIX 00IACTAX OMOIOTUU U MEIUIIUHBL.

B pesynbrare ucnomHeHus npoekTta «['€HOM ueroBeKa» OBbUT CO3/IaH OTKPBHITHIA OaHK
reHokoga.  OOIIEJOCTYMHOCTh  MONYYeHHOH  MHpOpMamuu  TO3BOJIWJIA  MHOTUM
UCCIJIEIOBATENSIM YCKOPUTH cBOO0 paboTy. ®. KoimnH3 mpuBen B KayecTBE WILIIOCTpPALlUU
takoi npumep: «llouck rerna GpuOPO3HO-KUCTO3HON JereHepaluu ObLUT YCIIEITHO 3aBEPIeH B
1989 r., uTO CcTaNO PEe3yaBTATOM HECKOJIBKHX JIET UCCIEAOBAHUA MOEH J1TabopaTopuu | emle
Heckonbkux apyrux u ctouno CIHIA oxomo 50 mmH momn. Ceifyac 3T0 crmocoOeH caenaTh
CMBIILIUICHBIN BBIMTYCKHUK YHUBEPCHUTETA 32 HECKOJIBKO JHEH, U BCE, UTO €My IIOHa00uTCs, —
3T0 VIHTEepHET, HECKONbKO HEIOPOTHX PEaKTUBOB, TEPMOIUKINYECKUI ammapar s
yBenudeHus crnenuduunoctu cermentoB JJHK u mocryn k JIHK-cekBeHnaropy, uuraromemy
€€ 110 CBETOBBIM CHUTHAJIaM».

Eme oauH BaxkHBINA pe3ynbTaT MpOeKTa — JOMOJHEHWE UCTOPUU uelloBeKa. PaHblle Bce
JaHHBIE 00 SBOJIONUHU OBUTM MOYEPITHYTHI U3 apXEOJIOTHUYECKHX HaXOJOK, a pacmm@poBka
TFeHOKOJIa HE TOJIKO Jajla BO3MOXKHOCTh MOATBEPIUTH TEOPHH apXE0JIOroB, HO B OynylieM
MO3BOJIUT TOYHEE y3HATh MCTOPHUIO DBOJIOIMHU KaK uYelIoBeKa, Tak W OWOTHI B 1einoM. Kak
MpearonaraeTcsi, aHaJu3 cxoJictBa B nocieaoBarenbHocTIX JIHK paznmuuHbix opranuzmoBn
CMOJKET OTKPBHITh HOBBIE MYTH B WCCIIECIOBAaHUH TEOPUU HBOJIIOIMHU, U BO MHOTHX CIIy4asx
BOIPOCHI IBOJIIOLUU TENEeph MOXHO OYJEeT CTaBUTh B TEPMUHAX MOJIEKYJISIPHOU OMOJIOTHH.
Takue BakKHEWIME BEXM B WCTOPUHU IBOJIOLWHU, KaK MOSBICHHE PHOOCOMBI M OpraHel,
pa3BuTHE SMOpPHOHA, UMMYHHON CHCTEMbI IMO3BOHOYHBIX, MOXHO OyIeT NpoClIeIuTh Ha
MOJIEKYJIIPHOM YpoBHE. OKUJAETCs, YTO 3TO MO3BOJUT MPOJIUTHh CBET HA MHOTHE BOIPOCHI O
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CXOJICTBE U PANIUYUSLX MEXKAY JIOJbMU U HATUMH ONFKAWIIMMH COPOAMYAMU: TPUMAaTaMH,
HeaHJepTaiblleM (Yeli TEHOKOJI HEJAaBHO OBLI PEKOHCTpyHpoBaH w3 1,3 miupa ¢gpparMeHTOB,
MOJBEPTaBIIMUXCS THICAYEICTHEMY PA3JIOKEHUIO U 3arpsS3HEHHBIX T'€HETUYECKUMHM ClIeIaMU
apxeoJIoroB, JEp>KaBLUIMX B pPyKaX OCTaHKM JTOr0 CYIIECTBA), a TaKKe U BCEMH
MIICKOIIUTAIOLIMMH, © OTBETHTh Ha BOIIPOCHI: KaKOM e I'eH JieaaeT Hac Homo sapiens, kakue
TeHbl OTBEYAIOT 3a HAIllM Mopa3uTeibHble TalaHThl? TakuM oOpa3zoM, MOHSB, KaK MPOYUTATH
uH(OPMAIIMIO O HAC B TEHOKOJE, MBI CMOKEM Y3HATh, KaK T'CHBI BIUSIOT Ha (PU3NUCCKUE U
YMCTBEHHbIE XapaKTepUCTHUKW U Jaxe Ha Hamie noBeaeHue. Bo3MoxkHo, B Oymayiiem,
MOCMOTPEB HAa TEHETUYECKUU KOJ, MOXXHO OyJeT He TOJIbKO MpeAcKa3aTh, Kak OyneT
BBITJISIICTh 4YEJIOBEK, HO M, K IpuMepy, OyaeT JId y Hero akTepcKui TajaHT. XOTd,
€CTECTBEHHO, HUKOTa Helb3s 0yaeT aTo onpenenuts co 100%-Hoil TOYHOCTBIO.

Kpome TOoro, MexBuI0BOE CpaBHEHHE MOKAKET, YEM OTJIMYAETCS OJUH BUJ OT JAPYroro,
KaK OHHM Pa30ILIUCh HA 3BOJIIOIMOHHOM JipeBe. MeXMonyJslMOHHOE CPaBHEHUE MOKAXKET,
Kak 3ToT BuJ 3BoonuoHupyer. CpaBHenue JIHK oTaenbHBIX 0coOei BHYTPH MOMYJISIIHH
MOKAXET, YeM OOBSICHSETCS pa3nyue ocoOed OMHOrO BHAA, OJHOW momysiuu. Hakower,
cpaBHeHue JIHK pa3nuuHbIX KJIETOK BHYTPUM OJHOIO OpraHu3Ma IMOMOXET IOHATh, Kak
npoucxoauT quddepeHIpoBaHNe TKAaHEH, KaK OHU Pa3BUBAIOTCS U UTO HJIET HE TAaK B ClIydae
3a00JIeBaHUH, TAKMX HAIIPUMED, KaK paK.

Bckope nocne pacmmdpoBku 0okt gactu reHokoaa B 2003 1., ydeHble 00HAPYKWIIH,
YTO CYIIECTBYET ropa30 MEHbIIIE I€HOB, YeM OHU OXKUIANU, HO BIOCIEACTBUU yOSAUIUCH B
MPOTUBOIOJI0KHOM. TpaguuMOHHO TeH onpenensuim kak ydactok JJHK, koTopslii koaupyer
oenok. OnHako, pacmu@poBbIBasi TEHOKOJ, Y4eHbIe BbIACHWIH, 4TO 98,5% yuactkoB JJHK
HEe KoaupyroT Oenku, u Ha3Bamu 3Ty 4yacth JIHK «Oecnone3noit». U BBISCHHIOCH, YTO 3TH
98,5% yuactkoB [IHK wumeror ensa nu He Oombliee 3HaueHue: MMEHHO »3Ta yacTh JHK
oTBeuaeT 3a ee (yHkumonmpoBanue. Hanmpumep, ompenenenusie ydactku JIHK conepixkar
WHCTPYKIUU AJs noiaydeHus nmoxoxux Ha JIHK, Ho HeOenKoBBIX MONEKYJ, TaK Ha3bIBAEMBIX
neyxnenouyeyHbix PHK. DTy Moyekynbl SIBASIOTCS 4YacThIO MOJEKYISPHO-TEHETUYECKOTrO
MeXxaHu3Ma, KOHTponupytomiero aktuBHOcTh reHa (PHK-unrepdepenuus). Hekxotopsie
neyxienouednaple PHK MOTyT momaBisTh T'eHBI, NPENSTCTBYS CHHTE3Y HX OCITKOBBIX
npoAaykToB. Takum oOpa3oM, eciau gannble ydactku JJHK Taxke cuumrtaTh reHamu, To uX
KOJIMYECTBO YABOUTCS. B uTore mccienoBanus M3MEHUIIOCh CaMO MPEJICTABJICHUE O TeHaX, U
cefyac y4yeHbl€ CUMTAIOT, YTO T'€H — 3TO €IWHHIIA HACJIEJCTBEHHOCTH, KOTOPYIO HEJb3s
moHUMaTh Kak mpocto yuactok JIHK, kogupyrommii 6enku.

MoHO cKa3aTh, UYTO XHUMHUYECKHH COCTaB KIETKH — €€ «Xapa», a mHpopmaiwus,
3akonupoBaHHas B JIHK, — mnpensapurenbHo 3arpyxeHHbI «codpT». Hukro panbiie u
HE Tperonarai, 4YTo KJIETKa SIBISETCS YeM-TO OOJBIIMM, YeM TPOCTO COBOKYITHOCTHIO
COCTaBHBIX 4YacTe€i, W 4YTO 1 €€ IOCTPOEHUs HEeAOCTaTo4Ho 3akoaupoBaHHoM B JIHK
uH(pOpPMAIIMK, YTO CTOJb K€ BaXXHBIM SIBJSETCS MPOIECC CaMOPEryIupOBaHUsI T€éHOMAa — U
MyTeM COOOIIEHUS MEXIy COCEIHUMH T€HaMH, U TyTeM BO3JICUCTBHUS JIPYTUX MOJEKYI
KJIETKH.

OTKpBITBIN ToCTYN K MH(POPMAUU MO3BOJIUT OObEIUHUTH OIBIT Bpadyei, HH(OpMaLIUIO O
MATOJOTHYECKUX CIydasix, pe3yiabTaTbl MHOTOJIETHEIO H3y4eHHUsS OTAEIbHBIX OcoOel, u
MMOTOMY CTaHET BO3MOKHBIM COOTHECTH I'€HETUYECKYI0 MH(OPMAIHIO C TaHHBIMU aHATOMUH,
dbuznonoruu, mMoBeaeHUS YenoBeka. M yke 3T0 CMOXKET MPUBECTH K JIyYIIed METUITMHCKON
JTUAarHOCTHKE U TIPOTPECCY B JICUCHUH.

Hampumep, uccrnemgoBarenb, M3y4aroluii OMpelelIeHHYy0 (OpMYy paka, CMOXKET CY3UTh
KpyT TOUCKa 70 oaHOTO TeHa. CBEpWB CBOW JaHHBIC C JIAHHBIMH OTKPBITOM 0a3bl TeHOMa
YeloBeKa, OH CMOXET TPOBEPUTh, YTO JAPyrue Hamucaad o0 O3TOM TeHe, BKIouas
(MOTEHIIMATBHO) TPEXMEPHYIO CTPYKTYpPY €ro MpPOU3BOJHOTO Oeika, ero (yHKIUH, €ro
HBOJIIOLIMOHHYIO CBSI3b C JIPYTUMM I'€HAaMHU 4YeJIOBEKAa WJIM C T€HaMHU MBbILIEH, TPOXKKEH HIH
JIpo30¢uIbl, BO3MOKHBIC TAaryOHbIE MYyTalldd, B3aWMMOCBS3b C APYTMMH T€HAMHU, TKaHSIMH
TeNa, B KOTOPBIX T€H aKTUBUPYETCS, 3a00JIeBaHUSMU, CBSI3aHHBIMU C 3TUM T€HOM, WU APYTUe
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JTaHHBIE.

Bornee Toro, noHnMaHnue xoja 3a00J€BaHUs HAa YPOBHE MOJICKYJIIPHON OMOJIOTMH MTO3BOJIUT
CO371aTh HOBBIC TE€palleBTUYECKUE MeTOAbl. YuuThiBas, 4ro JJHK urpaer orpomHyto pons B
MOJIEKYJISIPHOM OMOJIOrHMH, a TakKe €€ LEHTPaJbHOE 3HaueHHe B (YHKIHOHMPOBAHUM U
NPUHIUIAX paOOTHl )KUBBIX KJIETOK, YIIyOJieHHe 3HAHUHM B 3TOW 00JacTH OTKPOET MyTh IS
HOBBIX METOJIOB JIEYEHUS M OTKPBITUH B PA3JIMUHBIX 00JACTAX MEJULIUHBI.

Haxkownen, n «mmepcoHalibHasi MEIULIMHAY TEMEpPh KaXKETCA yxe Ooyee peaqbHOU 3a1adeii.
J-p Ywunc Belpa3ui Hafexay, 4To JeueHHe 3a00JeBaHU IyTeM 3aMEHbl IOBPEXKAEHHOTO
yuactka JIHK HOpmasibHBIM CTaHET BO3MOXKHBIM YK€ B cienytoiiee aecstuierne. Ceiyac
po0IeMo, IPensATCTBYIOIIEH Pa3BUTHIO TAKOTO METOJIA JIEUSHMUs, SIBJIAETCS TO, YTO YUEHBbIE
HE YMEIOT JIOCTaBJIATh I'eH B KJIETKY. [loka eIMHCTBEHHBIM M3BECTHBIN CIIOCOO TOCTaBKU —
3apakK€HHE XMBOTHOI'O BHUPYCOM C HEOOXOIUMBIMH TI'€HaMM, HO 3TO OINACHBIA BapUaHT.
OpHako n-p YWuIC HpeAroyiaraeT, YTo B CKOPOM BpPEMEHH B 3TOM HaIlpaBlICHHH OyaeT
COBEPUICH ITPOPBIB.

CerogHst yXe CYIIECTBYIOT IPOCTBIE CIOCOOBI MPOBEACHUS T'E€HETUYECKHX TECTOB,
KOTOpPbIE MOT'YT II0OKa3aTh MIPEIPACHOI0KEHHOCTb K Pa3IMUHbIM 3a00J€BaHUSM, BKIIIOYAsl paK
MOJIOYHOH KeJe3bl, HapyIICHHUE CBEPTHIBAEMOCTH KPOBH, KUCTO3HBIA (uOpo3, 3a00aeBaHUs
neueHn U ap. Takue 3a0oneBaHMs, Kak pak, Oose3Hb Ajblreiimepa, auader, Kak ObLIO
BbISICHEHO, CBSI3aHbl HE C OOUIMMM JUISI BCEX, aC OrPOMHBIM KOJIMYECTBOM pPEAKUX,
IOPAaKTUYECKH HHIUBUAYAJIbHBIX MyTallMi (IpUYeM HE B OJHOM TI€HE, a B HECKOJIbKUX;
Hanpumep, Mblieunyo aucrpopuro lapko-Mapu-TyT MmoxeT BbI3BaTh MyTalus 39 reHos),
B pe3ysibTaTe 4Yero 53TU OO0JIe3HM TPYAHO TMOAJAIOTCS JAMArHOCTHKE U BO3JCHCTBHUIO
MEAMIMHCKUX IpenapaToB. VMEHHO 3TO OTKpbITHE SBISIETCd OJAHUM W3 KaMHEH
IIPETKHOBEHHUS II€PCOHAIBHON MEIUIIMHBI», IIOCKOJIBKY, IPOYNTAB T€HOKOJ YEJIOBEKA, MOKa
HEBO3MO>KHO TOYHO OIIPENEIUTh COCTOSIHHE €ro 310poBbs. Mccienys T€HOKOAbI pa3HbIX
arozie, yueHble OblIM pa3ouapoBaHbl pe3yibraroM. Oxono 2000 yuactkoB JIHK yenoseka
CTaTUCTUYECKU OTHOCHJIOCH K «OO0JIE3HEHHBIM», KOTOpPBIE IIPU 3TOM HE BCEr/la OTHOCHIIUCH K
paboTarouIM reHaM, T. €. He MPeACTaBIsuIN yrpo3bl. [loxosxe, 4To 3BOIOLMS U30aBIIsSETCS OT
MyTalUi, BbI3bIBAIOIIKX O0JIE3HB, 10 TOTO, KAK OHU CTaHYT OOIIMMH.

[IpoBoas wuccnenoBaHus, rpynmna ydeHblx B Custiae oOHapyxuiaa, 4TO M3 BCEro
YeJIOBEYECKOro IeHOKoJa Juilb 60 TeHOB MpeTeprneBaloT CHOHTAHHYIO MYTAIMIO KaXKJI0e
nokosieHue. IIpu 3ToM MyTHpOBaBIIME T€Hbl MOTYT BBI3BATh pa3iinyHble 3a0osieBaHus. Tak,
€CIM Yy KaXIOoro M3 pojauTened ObUI0 MO OJHOMY «HCIOPYEHHOMY» U  OJHOMY
«HEUCTIOPYEHHOMY» T'eHy, TO y JeTell O0JIe3Hb MOXET U HE MPOSBUTHCS WM MPOSBUTCS B
OueHb cyaboil opme, eciii OHM MOIY4aT OJIUH «HCIIOPUYEHHBIN» U OJUH «HEUCIIOPYEHHBIN»
T'eH, HO eclli peOeHOK yHacleayeT 00a «UCIOPYEHHBIX» I'eHa, TO 3TO MOXET NPHBECTH K
6onesnn. Krtomy ke, TOHSB, 4dYTO oOlIedenoBeuyeckue OO0JIE3HH  BBI3BIBAIOTCS
WHIMBUYaJIbHBIM MYTAllMsIMU, YY€HbI€ NMPHUILIM K BBIBOAY, YTO HEOOXOJIUMO HCCIEI0BATh
MOJIHOCTBIO BECh T€HOKO/T YEJIOBEKA, a HE €r0 OTJEJIbHBIE YYACTKH.

HecmoTps Ha Bce 3aTpylIHEHUs, YK€ CO3/laHbl NIEPBbIE T€HETUYECKHE JIEKApCTBA MPOTHUB
paka, KoTopble OJOKUPYIOT 3()(PEKThl T€HETHUECKUX OTKIOHEHWH, MPUBOISIINX K POCTY
onyxoineil. Takke He1aBHO ObUIO 0JOOPEHO JIEKAPCTBO KOMITAHUU «AMQPEN» OT 0CTeornoposa,
KOTOPOE€ OCHOBBIBAE€TCS Ha TOM, 4YTO OOJIe3Hb BBI3BIBAETCS T'MIIEPAKTUBHOCTHIO
ompeneneHHoro rena. IlocienHee nOCTHKEHHE — TPOBEIEHHE aHaIM3a OUOJOTHYECKUX
’KHUJIKOCTEH Ha MPUCYTCTBUE MYTAllMU OINPEAEICHHOrO I'eHa /ISl IUarHOCTUKU pakKa TOJCTON
KUAIIKHU. Takol TecT NO3BOIUT U30ABUTH JIIOJEH OT HENPUATHON MPOLEAYPbl KOJOHOCKOITHH.

Wtak, npuBbluHas OWOJIOTHMs ylUIa B MPONIIOE, HACTYNHJI 4Yac HOBOM 3pbl HAYKHU:
MOCTreHOMHOM Ononoruu. OHa MOJHOCTBIO pa3BeHYANIa UACI0 BUTAIM3MA, U XOTS B HETO yXKe
0oJIbIIEe CTOJIETUS HE BEPWJI HU OAMH OWOJIOT, HOBas OMOJIOrHS HE OCTaBWJIa MecTa M s
IIPU3PAKOB.

He Tonpko uHTENIEKTyaldbHbIE O03apeHHs] HUIPalOT BaXHYI0 poyib B Hayke. Takue
TE€XHUYECKHE MPOPHIBBI, KaK TEJIECKOIN B aCTPOHOMHMH, MUKPOCKOI B OHMOJIOTMH, CIIEKTPOCKOIT
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B XUMHH, IPUBOJAT K HEOKUAAHHBIM M 3aMeuYaTeNIbHBIM OTKPBITUAM. [10X0KyI0 peBOIIOLINIO
B T€HOMMKE NPOU3BOASAT Ce€iuac MOIIHbIE KOMIBIOTEPHl U MH(OpMALUs, COAEprKallascs B
JIHK.

3akoH Mypa TOBOPUT O TOM, YTO KOMIIBIOTEPHI YBEIMUYMBAIOT CBOK MOIIHOCTh BJBOE
IPUMEPHO Kaxjable ABa roga. Takum oOpa3om, 3a MOCIEIHEE AECATUIETHE UX MOIIHOCTh
Bo3pocia 6osee yeM B 30 pa3 mpu NOCTOSHHO CHMXKarOIIEHcs 1ieHe. B reHoMuke moka Her
UMEHH JJIs1 aHAJIOTHYHOTO 3aKOHA, HO €ro ClieI0BaIo Obl HAa3BaTh 3aKOHOM Dpuka JIsHaepa —
no umenu riasbl Broad Institute (Cambridge, Massachusetts, kpymnueiimmii aMeprKaHCKHA
HeHTp, 3aHumaromuiics pacmmdposkoit JIHK). On moacuutan, 4ro Mo CpaBHEHHIO C
HpOILIBIM JecaTuierueM leHa pacimugpoBku JJHK cHu3uinach Ha COTHM ThICSY J10JUIApOB.
[lpu pacumdppoBke mocienoBarerbHOCTH TeHomoB B International Human Genome
Sequencing  Consortium ucroap30Baid  MeTOHA,  paspaboraHHblii  eme B 1975T.
@. Cenmxepom, uro 3aHsuio 13 et m crowno 3 Mapa 10T A 3HA4uT, pacmmdpoBka
IFEeHETUYECKOro Koja ObUla IMOJA CHUJIY TOJbKO MOIIHBIM KOMIIAHUSIM WM LEHTpaMm IIo
UCCIIEIOBAHUIO TE€HETHYeCKOW mocienoBaTesnbHOCTH. Celyac, HCIONb3ys IOCIIEIHUE
ycrpoiicTBa s pacmudposku ot Gupmsl «llumina» (San Diego, California), uenoseueckuii
TE€HOM MOXET OBITh MPOUYMTAH 3a 8 JHEH, U cTouth 310 Oynet okosio 10 Thic. nomi. Ho u ato
He nipeaen. Jpyras kamudopuuiickas ¢upma, «PacificBiosciences» u3z Menno Ilapka,
paspaboTasia ciocoObl, MO3BOJISIONIME MPOYUTATh T€HOM Bcero ¢ oaHou modekyinsl JTHK.
BriosiHe BO3MOXHO, 4TO CKOpO paciin(ppoBKa reHoMa OyJeT 3aHMMaTh MUHYT 15 M crouTh
menee 1000 mosur. Ananorumuneie paspabotku cymectByior u B «Oxford Nanopore
Technologies” (Benukobpuranus). Panbiie (GupMBI UCIONb30BaaM pemeTkd npod JHK
(AHK-uunsl) 1 vckanu onpenescHHble T€HETHYECKHE CUMBOJIBI — SNP.= Ceifuac H3BECTHO
HECKOJIBKO JIECATKOB TaKUX CHMBOJIOB, HO €CTh OCHOBAHUS INPEAINOJIAaraTh, YTO Cpelu Tpex
MIITHAPIOB «OYKB» T€HETUYECKOT0 KOJIa MX TOpa3ao OobIe.

Jlo HeaBHEr0 BPEMEHH MOJIHOCTBIO ObLIO paciiupoBaHO BCEIO HECKOJIBKO I'€HOKOJIOB (B
npoekTe «['eHOM denoBeka» OBUIM MCIOJIB30BaHBI KYCOYKH T'€HOKOJA MHOXECTBA JIIOJEH,
a3areM cobOpanbl B eauHoe 1enoe). Cpenu Hux renokonsl K. Benrepa, /[x. Yorcona, a-pa
Cr. Kyniika, AByxX KoOpeWleB, KWTaiila, adpuKaHia, a Takke OOJbHOTO JIeHKEeMUeH,
HallMOHAJILHOCTh KOTOPOTO HBIHE YyXKe TPYAHO YCTaHOBUTb. Temnepb, € MOCTEHNEHHBIM
YCOBEPUICHCTBOBAHMEM TEXHHWKH YTEHHSI TOCIEIOBATEIBHOCTEH T€HOB, CTAHET BO3MOKHBIM
pacu@poBKa reHOKoa Bce O0bIIero U 6oiblIero yucna jojeil. B Oyayiem cBoit reHokox
CMOJKET MPOYUTATH JIF000I UenoBeK.

Kpome croumoctu pacmm@poBKH, BaKHBIM IIOKa3aTeleM SBJSIETCS €ro TOYHOCTb.
Cumnraercs, 4TO IpUEeMIIEMBIM YPOBHEM siBIsieTcst He Ootee oaHo# omubku B 10 000-100 000
cuMBOJI0B. Ceifuac ypoBeHb TOUHOCTH HaxoAuTcs Ha ypoBHe 1 omuoOku B 20 000 cuMBOJIOB.

Ha mHacrosimuit Moment B CIIIA Bemyrcs coopel MO TMOBOJAY HaTEHTOBAaHUS
«pacinppoBaHHbIX» reHoB. OHAKO MHOTHE MCCIIEOBATENN CUYUTAIOT, YTO MAaTEHTOBaHME
TCHOB CTaHEeT TPEeNsATCTBUEM [UIi pa3BUTHS HayKW. |J1aBHas cTpaTermueckas 3ajada
Oyaymiero chopMyaMpoBaHa CIEAYIOUIMM 00pa3oM: W3YYUTh OJHOHYKJICOTUIHbIE BapHallUuu
JHK B pa3HbBIX opraHax W KJe€TKax OTAEIbHBIX HHIMBHIYYMOB U BBISIBUTH PA3IHUMs MEXITY
UHAUBUIYYMaMHU. AHaJIW3 TaKuX Bapualuil JacT BO3MOXKHOCTb HE TOJIBKO TMOJOHTH K
CO3JIaHUI0 WHIMBHIYyaJIbHBIX TEHHBIX «IIOPTPETOB)» JIIOJIEH, YTO, B YACTHOCTH, ITO3BOJIUT
JAydie JeYuTh OOJIe3HH, HO M ONPEAEIUTh Pa3lIuyMs MEXAY MOMYJIALUsSMHU, BBISIBIATH
reorpauecKkue paioHBl TOBBIMIEHHOTO «T€HETHYECKOT0» PHCKA, YTO TIOMOXET IaBaTh
YeTKHE PEKOMEHJAINK O HEOOXOJUMOCTH OYMCTKU TEPPUTOPHUM OT 3arpsi3HEHHSI U BBISBIIATH
MIPOM3BOJICTBA, HA KOTOPBIX €CTh OOJIbIIAS OMACHOCTD MOPAXKEHHSI TEHOMOB MIEPCOHAIA.

“SNP — OJAVMHOYHBIN TEHETUYECKUH CHMBOJ, KOTOPBII MEHSETCSd OT 4YelIOBeKa K
yenoBeky. Ero orkpeumm cnenmanuctel «International HapMap Projecty, usydas Takyro
MyTaIMI0 TEHOKOJAa, KakK OJHOHYKJICOTHIHBIM momuMopdusm. llenmpro mpoekta 10
kapTupoBanuio ydacTkoB JIHK, pa3nuuHbIX Uis pa3sHBIX ITHUYECKUX TPYMHH, ObLT MOMCK
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YA3BUMOCTU 3TUX T'PyHIl K OTACIIbHBIM 3a00JIeBaHUSIM U BO3MOXKHOCTEH HX Mpeoa0JICHUA.
OtH HCCICOO0BaHUA MOTYT TaKXeE noackKasarthb, Kak YECIOBCUYECCKUC MOoImyJIanuu
AAlITUPOBAJIMCH K PA3JIMYHBIM 3a00JIEBaHHSIM.

JIAPBHH ¥ 3BOJIIOIIMA BCEJJEHHOM

Baagumup I'eoprueBuuy CypaumH, kanoudam @u3zuxo-mamemamuyeckux
HAYK, Focydapcmeenublﬁ acmponomuuecxuﬁ Uncmumym
um. Il. K. Illmepuoepza

«9KkoJiorus u xku3Hb» N3, 2009

/IBa 1o0mijiess COBNAJIM B HbIHEIIHEM TIOAYy COBepuIeHHO cuay4aiiHo: 200-ierue
Japsuna wu 400-1eTHe CO31aHMSI TeJECKONAa, JAaBIIEr0 Ha4ajl0 COBpPEeMEHHOM
actpoHomun. Takum o0pa3oM, rox [JapBHHCKOIO H00MJIes OKa3ajcid BIBOIHe
3HAMEHATEJbHbIM, MNOCKOJIbKY OOH o0bsBuiIa ero MeKayHaAapOAHBIM T0J0M
actponomun (MI'A—2009). Kaszanocs O0bl, kakasi cBsi3b Mexay J/lapBunom wu
acTponomueii? Ho B gelicTBUTEJILHOCTH OHA 0e3 Tpyaa ycmarpuBaercsi. PesyiabraTrom
padorsl /lapBMHAa M ero KoJuler CTaJl 3BOJIOIUOHHBIA B3IJISIA HA KUBYIO NPHPOAY.
Pe3yabTaToM co31aHMS TeIeCKOINA CTAJ 3BOJIOIUOHHBIN B3I/ HA BeereHnylo.

TpyaHo noBepUTH, HO ACTPOHOMBI JI0JITO COIIPOTUBIISUINCH Ujee 00 3Botonuu BeeneHHol.
Pazymeercs, u3MeHeHUsI B JKU3HM 3BE3] U IUIAaHET HaOmoganuch Bcerga. ThicSUYeneTHUsIMU
aCTPOHOMBI CIIEJIWUIM 3a IEpEMEIICHUEM CBETUI 10 HeOy, MbITasChb MaTeMaTU4YeCKU
MIPEACKa3aTh UX MYTU U UCHOJIb3Ysl ATH ABUKEHUS JIJIsl CUETAa BPEMEHH U BEJICHUS KaJeHAaps.
Ho B ocHOBHOM 3TH JABWXXEHHS ObUIM TEPUOJUYECKMMH, MOHOTOHHO MOBTOPSIOIIMMHUCS,
B HUX HE yCMaTpuBalioch ayeMeHTa pa3Butusa. Jlaxke B XX Beke, yxke OOHapyX uB (axT
pacuiupenusi BceneHHOW, acTpOHOMBI MBITAIMCH OMUCATh €r0 B paMKax CTalMOHAPHOU
MOJICJIA: BEYHO PACIIMPSIOUICHCS W MPU 3TOM BEYHO COXPAHSIOUIEH CBOE HEU3MEHHOE
COCTOSIHUE (OUeHb M3SIIHAS MOJIEIb, HO HE BBIJICPKUBAOIIAs TABICHUS (PaKTOB).

Sl dYenmoBeK He PETUTHO3HBIN, MOITOMY CHOCOOEH IHUIIb TOBEPXHOCTHO CYAHUTH O
MHUPOBOCHPUATHN BEPYIOLIETO YEJIOBEKa, HO BCE K€ MHE KaXeTCsd, YTO PEIUrHO3HOe
CO3HAHME  JOJDKHO  JIerye€  BOCHPUHMMATh  MJACK  3BOJIOLMHM, YE€M  CO3HAHHUE
€CTECTBEHHOHAayyHOe (KOTOpo€ T0Jl [JaBJIEHHEM CTAaTUCTUKU sI  OTOXKIECTBISIO C
aTEeUCTUYECKUM co3HaHueM). OHa U3 akCMOM a0COTIOTHOTO OOJBIIIMHCTBA PEIUTUi — Hjies
TBOPEHHUS, COTBOPEHMSI MHpa, KOTOpasl y)Ke cama Mo ce0e ecTh 3BOJIOLMOHHAS uues. Jius
aTeucTa K€ EeCTECTBEHHOW SBISIETCA MIesd BEYHOW MpPUPOABI, BEYHOW BceneHHoMH,
CJIEIOBATENIbHO, B CBOMX OCHOBHBIX Kau€CTBaX — HEU3MEHHOM (BCE, YTO MOIJIO U3MEHUTHCS,
JABHO YK€ M3MEHWIOCH). Jlake 3aKOHBI TEPMOJIWHAMUKHU, YTBEP)KIAIOIIHEe HEU30€KHOCTh
HBOJIIOIMK  (HTpOIHUS Hapacrtaer!), ¢u3nKaM yaaloch OOOWTH, BCIOMHHB O HAJIHYUU
daykTyanuii ¥ B paBHOBECHOM COCTOSTHUH, IpuueM (prykTyanuid 1000l aMIUTUTYbI, €CIU
JIOCTATOYHO JI0JITO MOA0XkAaTh. Ho M3bICKaHMsI aCTPOHOMOB U I'€0JIOTOB MOKa3aJId: HEXKUBas
MPUPOJA FBOITIOLUOHUPYET, PA3BUTHE MHOTHX MPOIIECCOB B HEM UAET B OAHOM HAaIPaBJICHUH.
Ecnu ke BbIpakaTbCsl aKKypaTHEE, TO B JMOXH, OXBau€HHbIE HAOJIOJIEHUSMHU, MPOIECCHI
MPEUMYILIECTBEHHO DPa3BUBAINCh B OJHOM HalpaBlieHUU. boiee TOro, acTpoOHOMHYECKHE
HAOJIIOJIEHUsI TIPOLLIEAIIEr0 CTOJIETHUS HEBO3MOXKHO HHTEPIIPETUPOBATh BHE PaMOK MOJAEIHU
pacmpsronieiics BeeneHHON, UMEBIIEN «HAYAIO0».

Ha w™oil B3rasa, 5TO HE TOBOPUT O KakoW-TMOO KOHBEPreHUUH PEIUTHO3HBIX U
aTEMCTUYECKUX B3TJIAI0B HAa Mup. HanpoTus, mpoiiecc HENpepbIBHOTO U3MEHEHUS U Pa3BUTHUS
MPUPOJIBI, KOTOPOE UHTYUTHUBHO YYBCTBOBAJIW HAIIM MPEIKHU, HO HE MOTJU OOBSCHUTH WHAYE
KaK JIEHCTBHMEM pa3yMHOT0 Hadyala, Telepbh HAXOJUT €CTECTBEHHOE OOBSCHEHHE Ha OCHOBE
«3aKOHOB TpUpOAbl». Tyr MoXHO ObulO Obl BcrioMHUTH O neusme (bor cozman
[EIeCOO0Pa3HYI0  «MAIlllMHY» TMPUPOIBL, Jal el 3aKOHbl JBUKEHHS U Ooublie
HE BMEIIMBAETCS B €€ pa3BUTUE), HO, KaK JI000M MayuiaTuB, JeU3M, Ha MOW B3I,
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HE 3aCITyKHBAET CEPhE3HOT0 OTHOILIECHHS K cebe.

buonoru mpunuim K ujaee 3BOJIOLMM pPaHBIIE, YeM acTPOHOMBI M (GU3MKH. [ymaro, um
CIOCOOCTBOBAJIO TO, YTO JKMBOM MHUDP 3BOJIOLUOHUPYET C XapaKTEPHbIM BpPEMEHEM,
JOCTYIHBIM CaMOMY 4YeEJIOBEKY, B uYeM YOexxgaeT Hac pabora cenekiuonepon. Illkama
pa3MepoB (CM. cXeMy), a CJIE[0BATEIbHO U XAPAKTEPHBIX BPEMEH HBOJIIOLMHM KOCMUYECKUX
CHUCTEM, CIIHMIIKOM BEJIMKa JIsl 4eJIoBeKa, a PU3NYEeCKUe MPOIECChl B MUKPOMHUPE MPOUCXOJIAT
CO CKOPOCTBIO, HEJIOCTYITHOM HallleMy BOCHPUSATHUIO.

Ho ceronHs u B Hayke O HEXHBOM 3BOJIOIMOHHAS W] TOMHHUPYET, XOTA JI0 CHX IOP
HE BCE SMHU30/IbI KOCMHUYECKOH HIBOJIIONUN HAXOAAT cBoe OObsicHeHHEe. OCOOEHHO CIIOKHBI
npo0JieMbl POKICHUS IUIAHET, 3Be3[, ralakTHK, Bcenennoil... Kak Obl Mbl HM Ha3bIBalIH
MoMeHT { = 0 B ypaBHEHHUSX KOCMOJIOTOB, (PaKTHUYECKH 3TO POXKACHUE MHpa — MpodiemMa
OUEHb CIJIOJKHAs JJIi COBPEMEHHOW KOCMOJIOTHH, KOTOpasi MbITAETCS PEIIUTh €€, UCIOJb3Ys
BECh apCeHaJl TEOPETUUECKON (PU3MKU M HAOJII0JaTeIbHON acTpOHOMHHU. B mocienHue rosl
JOMHHUPYIOT TOIBITKH CBECTH «Hauyano BceneHHOI» 10 psaoBOro smnu3o07a B KPyroBOpOTE
BEYHOH 3BOJIIOLIMM MHOTOMEPHOTO MUpa. DTO UHTEPECHAs UJIEsl, HO OHA B KAKOM-TO CMBICIIE
npsiyeT mpoOiieMy Hadajla MUpa «I0J KOBEp», TOYHO TaK e, KaK TUIoTe3a MaHCIepMUU
JIeNIAaeT TO C MPOOIEMON IPOUCXOKIACHUS JKU3ZHU.

Ho B »Tux 3ameTkax s HE CTaHy pa3BUBaTh TeMy poxIeHus BceneHHoil, a omuiry
3HAUUTENbHO JIy4Yllle HU3YYEHHbIE HBOJIIOLIMOHHBIE IPOLIECCHl U3 MHpPA IUIAHET, 3BE3] U
raJlakTUK, YTOOBI MPOJAEMOHCTPUPOBATH BE3JECYILINI XapaKTep SBONIONMH BO BceneHHOM,
OTHIO/Ib HE CBOJSAIIUICS TOJIBKO JIUIIb K SMU30/Y €€ POKICHHUS.

[InaHeTHI U UX CHYTHUKH

OnHO M3 OCHOBHBIX OTIMYMN KOCMHYECKOTO MPOCTPAHCTBA OT OMochepsl — ero moyTH
abcomoTHas mycrora. K mpumepy, eciam paccesuTh JOAEH pPaBHOMEPHO IO MOBEPXHOCTU
3eMiIH, TO PacCTOSTHUE MEXIY OnMmkalmmMu cocemsimu Oyner okoso 200 m, T. e. B 200 pa3
IPEBBICUT XapaKTEpHBIH pa3mep camoro udenoBeka. becuenbHo Opozs B HOYHOM TEMHOTE,
JIOAM M3peAKa CTAJKUBANIKUCh Obl Ja)Xe IPU TaKOM PACCESIHHOM IIOCeleHUU. A cpenHee
paccrosiHie MEXIy 3Be3JaMy B Hamlel ['ajakThke MpeBBIIIaeT MX COOCTBEHHBIE pa3Mephl B
MWLIHapAbl pa3. [loaTomMy 3Be3/bl MPAKTUYECKH HUKOIJA HE BCTPEYAIOTCs APYT C IPYTOM U
TECHO HE B3aWMOJICHCTBYIOT (32 HCKJIIOUEHHEM OCOOBIX CllydaeB, K KOTOPHIM MBI €IIe
BEpHEMCH).

WHoe neno TutaHeTsl, WX CIIYTHHKH U MpoYee OKOJIO3BE3HOE «HaceneHuey. [lnaneTHbie
CHCTEMBI — 3TO TECHbIE, T'yCTOHACENIEHHBIE «TOpoAa» Ha mpocropax [amaktuku. B Hameit
Conneunoit cucreme 8 Oompmux rmnaHeT (Mepkypuit, Benepa, 3emusi, Mapc, IOmnurep,
Carypn, Ypan u HentyH), Heckoibko IulaHeT-kapiukoB (B Hawane 2009 r.— Ilepepa,
[Tnyron, Xaymes, Makemake u Dpuja), a Takke mainsle tena: 6onee 400 Thic. acTepouaoB,
y’ke OOHapyXeHHBIX B OOJIACTH IUIAHETHBIX OpPOMUT, U HECMETHOE YHCIO fAJep KOMET,
HE OTKPBITHIX aCTEPOUIOB U JIaXKe KapJIUKOBBIX IJIAHET «HA 3a/IBOPKAX» CUCTEMBI — B O0JIaKe
Oopta. Bce oHM B3auMOJEMCTBYIOT U KOHKYPUPYIOT 3a cymiecTBoBaHue. C OHON CTOPOHBI,
KpPYITHBIE 00BEKTHI PACTYT 3a CYET MEJIKHUX: MMaJeHNe METEOPUTHBIX YACTHIl HA 3EMITF0 MOXKHO
HaOJII01aTh KaXAyl0 HOYb, C JAPYroll — B3aWMHBIE COYAAPEHUs MPHUBOIAT K APOOJICHHUIO
KpPYIHBbIX 00BEKTOB Ha Oosiee Menkue. Jloctaercst naxke OOJBIIMM IIaHETaM: Ha 3eme
oOHapykeHO yke Hemano ockoikoB JlyHel m Mapca. HaubGonee wuHTepecHas Uil Hac
BHYTpEHHsi1 4YacTh CONHEYHOW CHCTEMBI TIOCTOSSHHO OOMEHHBAeTCsl BEHIECTBOM C
nepudepueit — OJHM Malible OOBEKThl MOJ JACWCTBUEM TI'pPaBUTALMU MACCHUBHBIX IJIAHET
BBITAIKMBAIOTCS B 00nako Ooprta (a MHOT/A W Jalbllie), APYTHe — 3aXBaTHIBAIOTCS Ha WX
MECTO.

B mernom Hamra rutaHeTHasi CUCTEMa JIaBHO Y)K€ MPHIUIA K PABHOBECHIO, JJISL 3TOTO Y HEe
ObUT0 BpeMsi: 3eMJIs COBEpIMIa MUJLTHAp/I6l 000poTOB 1o opouTe. Elle HeaBHO acTpOHOMBI
JTyMaJId, 9TO ATO PAaBHOBECHE IMOYTH PAaBHOLIEHHO CMEPTH, HO TOJ OT TOAa OOHAPYKUBAIOTCS
HOBBIE TPOIIECCHI, «OMOJIAXKUBAIOIIME) TUIAHEThl U UX CHYTHUKH. [IpuMepoM MOTyT CIIy>KUTh
CIYTHHUKH TUIAHET-THTAHTOB, B ITOCIIETHUE TO/IbI IIPUKOBABINNE K ce0e BHUMaHHE aCTPOHOMOB
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U OMOJIOTOB.

IlepBbIM CBOIO BBICOKYIO AKTHBHOCTHb MPOJEMOHCTPUpPOBAN cmyTHUK Mo — camblii
sk3otudeckuii B cure lOmutepa. 3onasl «Bosmxep-1» u «Bosmxep-2» eme B 1979 .
O0OHapyXWId Ha €ro MOBEPXHOCTH JIEWCTBYIOIINE BYJIKaHBI, MOIIHbIE U3BEPKEHHUS KOTOPBIX
3aMETHO MEHSIOT BHEIIHUH BUJ MOBEpXHOCTH Mo OyKBambHO 3a CUMTAHHBIE MECSIBI. XOTs
TeMIlepaTypa IOBEPXHOCTH CITyTHHKAa He mpeBbimaeT —120°C, BOMM3M IEHCTBYIOIIHMX
BYJIKAHOB oOHa mnojgHuMaercs no0 +150°C, aB kanpaepe kpymHoro ByJikana Ilene
3apeructpupoBano gaxke +300°C. B ycnoBusix KpaiiHe pa3pekeHHOW artMochepsl W
HEOOJIBIIION CHIIBI TSDKECTH BBICOTA BYJIKAHMUYECKUX BBHIOpOCOB Ha Mo 0OBIYHO IocTHUTAET
100 kM, a ra3oBbIE CYJITaHbI HaJ CaMbIMHU aKTHBHBIMHU ByJikaHamu Tuna llerne momnumarorcs
Ha 300 xkM! [lo ckiioHaM BYJIKaHOB Ha COTHM KMJIOMETPOB Pa3IMBarOTCS MMOTOKU JaBbl. 1 3Tn
IpolLlecChl Ha BCEH MOBEPXHOCTUM CHYTHHKA HE IMpEKpamarTcs HU Ha MUHYTY: Mo —
WCTUHHBIN pail jiisa ByiakaHojgoroB. Ho m Ouosiorn mposiBISIOT K HEMY OOJIBIIONH WHTEpec:
BYJIKAHMYECKHE O0JacTH — 0a3UChl )KU3HU, OOraThle YHEPrueil W BaKHBIMU XUMUYECKUMU
COEIMHEHUSAMU (JIOCTAaTOYHO BCIIOMHUTH YE€pPHbIE KYPUJIbIIMKU Ha JHE OKeaHa). buosioram u
reosioram Mo HartoMuHaeT MOJIOAYH0 3€MITI0, KAKOM MBI €€ celuac peICcTaBIIsIeM.

B uem >xe mpuurHa OMOJIOKEHHUS STOM IOMUTEPUAHCKOMN JTYHBI?

AKTHBHas BYJIKaHUYecKas AeATeIbHOCTh Ha MO B OCHOBHOM OOBSICHSETCS MOIIHBIM
IPWIMBHBIM BIUSHUEM cO cTopoHbl FOmnurtepa. M3-3a pasHuIpl B pacCTOSIHUSX OMMKHEW U
JaTbHEH CTOPOH CIIyTHUKA OT IUIAHETHI JCHCTBYIOLIEE HA HUX MPUTSKEHUE CYIIECTBEHHO
pasznmuuaercs. B pesynprare Ommrep npumaer Mo dyTh-uyTh nbiHEOOpasHyo (opmy:
CIOYTHUK BBITSHYT B HaNpaBlIeHUW IUIAHEThl OpUMEpPHO Ha 7 KM. DOTuM OBl Bce U
OorpaHuumiIock, eciu 6s1 Mo obpamanack Bokpyr KOnurepa Ha HEM3MEHHOM PAacCTOSIHUM, T. €.
no KpyroBoil opoute. Ho mMaccuBHBIE cocequ-CiyTHUKU cOuBaroT Mo ¢ KpyroBoro mytu u
BBIHY)KJAIOT TO YyTh HpPHUONMKATBCSA, TO ymamsatbes oT FOmurepa. OT 3TOro 3aMeTHO
MEHSIeTCS HallpsDKeHUEe MPUINBHON CHIIBI U (popMa CIyTHUKA, KOTOPBIN, KaK pa3MUHAEMBbIN B
pyKax KycOueK IJIaCTUJIMHA, pa3orpeBaeTcsi OT ATux aedopmaruii. Bo3MokHO, HEKOTOPHIN
BKJIaJl B Pa30TPEB HEAP BHOCUT U JIEKTPUUECKHI TOK, BOZHHMKaWuUK B Tene Mo ot toro, uto
OHa JIBUKETCSI B MarHUTHOM noJie fOnurepa.

He Menee wumHTepeceH U  BTOpodM  KpynHbld  cnyTHUK  FOmnumrepa —  EBpomna,
Ha U300pakKeHUSX TTOBEPXHOCTH KOTOPOH BUAHA CUCTEMA JIMHUHN, HATIOMUHAIOIIAsl CTApUHHbBIE
pucyHku kaHanoB Ha Mapce. C onHON CTOpOHBI, Ha EBporne NpakTHYeCKH HET KPYHHBIX
METEOPUTHBIX KPATEPOB, YTO YKA3bIBAET HA BBICOKYIO aKTUBHOCTb I€0JIOTUYECKUX MTPOLIECCOB,
C Apyrod — TaM HET HHU TOp, HU Pa3jIOMOB, HHU JAPYTUX IPU3HAKOB TEKTOHHYECKOU
aKTUBHOCTH. EBpona, moBepXHOCTh KOTOPOH CILIOLIb MOKPBITA JIbJOM, Oojiee IPYruX IUIaHEeT
U CIIYTHUKOB TIOX0’Ka HA POBHBIA OMIIbAPAHBIN mIap.

OTH TPyJHOCOBMECTUMBIE CBOMCcTBa EBpONBI, MO-BUIUMOMY, OOBACHSAIOTCS pe3yIbTaTaMH
TEOPETUYECKOI0 MOJEIMPOBAHUS €€ BHYTPEHHErO CTpoeHus. Becbma BEPOSATHO, YTO IOJ
TOJICTOM JIEASTHON KOPOU CITyTHUKA MOXKET HaXOJUThCSI HEOOBATHBIN BOJHBIN okeaH. [Tomumo
KUAKOW Bonbl EBpoma, KaxkeTcs, UMEeT U JIPYrue KOMIIOHEHTHI, HEOOXOUMBIC NSl KU3HU:
cuibHOE TpriuBHOE BiusiHue KOmuTepa (XOTs U HE Takoe CHIIbHOE, KakK B ciydae Mo ciyxut
€l MCTOYHUKOM TeIlja, a B TPELIMHAX JIEJOBOTO MAHIUPS 3aMETHBI CJEAbl OPraHUYECKUX
COCTUHEHUN.

DK300H0JIOTH YK€ MOTUPAIOT PYKH, IIPETIYBCTBYSI OOHAPYKEHUE HEBEJIOMBIX OpPraHU3MOB
B JIefoBUTOM okeaHe EBpombl. [[si mpoBepku 3TON TUIIOTE3bl MHXKEHEPHl PabOTAIOT HaJ
IPOEKTOM KOCMHYECKOTO amrmapara, KOTOpbIid cMOT Obl IPOHUKHYTh CKBO3b JIEJITHOW MOKPOB
EBpornbl 1, IpeBpaTUBIIKNCH B «TIOJJBOIHYIO JIOJIKY», UCCII€0BATh MEPBbIil BHE3EMHON OKEaH.
Ecnmu tam pgelicTBUTENbHO OOHapyXuTcs Ouocdepa, TO KaKOMl MPOCTOp OTKpoeTcs JUis
3BOJIIOLIMOHHON Ouonorun! Ho TexHuuecku 3ajada OYEeHb CJIOXKHA: BPAI JIM yAacTcs B
Onmxkaiiniee BpeMs MPOOUTHCS CKBO3b JISJSTHOW MaHIUPh EBPOIBI TONIMHON, KAK MUHUMYM,
B JIECSITKU KUJIOMETPOB, a CBEKHE TPELINHBI C OTKPHITOM BOJIOM MOKa B HEM HE HalICHBI.

[ToaToMy 3HAYUTENHHO MpPUBIIEKATEIbHEE BHITTSAUT CPABHUTEIHLHO HEOONBIION CIYTHHK
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CarypHa — OHuenaz, BHEIIHE BecbMa Moxoxuil Ha EBpomny. [la u mo cBoel nmpupoae oH
6au3ok k EBporme: cyas mo Bcemy, HOJ €ro JIEJSHBIM MaHIUPEM (BO BCSKOM cCllydae, MoJ
3HAUUTENIBHON €ro 4acThl0) TOXKE HAXOIUTCS *KHUJAKas BoAa. BriepBele aCTpPOHOMBI YBUAEIU
IIOBEPXHOCTh 3TOT0 CIIyTHUKA OoJiee YeTBEpTH BeKa Haszaj, koraa «Bosmkep-2» mposeral
yepe3 cuctemy CarypHa. Torma om mepeman dortorpaduu, KOTOpblEe Ha MHOTHE TOJBI
IOCTaBWJIM B TYNMK crenuanuctoB. [laxke Ha ¢oHe OosbLIOro pa3HOOOpa3us CIIyTHHKOB
Carypna DHIlenaja BoITIsiAeN «0enoit BopoHoi». Ero neasHas moBepXHOCTh OKa3aiach SIPKO-
Oenoii, kak cBexuil cHer. Ha moBepxHoctu DHIlenaza oOHapyKWINCh OOIIMPHBIE 00JacTh
0e3 eAMHOro KpaTepa, 4TO YKa3blBaJlo HA €ro I'e0JIOTMYECKYI0 aKTUBHOCTb. OJHAKO Takas
AKTUBHOCTH IIPEIIIOJIAraeT HUCTOYHUK BHYTpeHHero Teruia. OTKyJa OH Ha CTOJIb CKPOMHOM I10
pa3sMmepy u macce teine?

Jletom 2004 r. mexxmumanetHbii 3087 «Kaccuan» (NASA, ESA) noctur cuctemsr CatypHa,
cOpocu mocalouHbIi anmapat B atMocdepy ero KpymHeHIIero cryrHuka TuTaHa W Havam
U3y4yaTb OCTaJbHbIE CIHYTHUKHU, B TOM 4MCi€e U DHIENa], KOTOpoMy ObLIO OKa3zaHO ocoloe
BHUMaHue. 1 DHuenan ero ompapjan: CHUMKH, IIOJyYEHHBIE B KOHTPOBOM OCBELICHHM (B
HanpasieHuu Ha CoJlHIE), MOKa3aau, YTO M3 TPELIUH B FOKHOW HOJSApHOW 001acTé ObIOT
¢danTacTiueckue (GOHTAHBI, BHIOPACHIBAs BOASHON Iap, KOTOPBIA TYT e MPEBpalacTcs B
cHe:kuHKU. OCHOBHas MX Macca MajaeT oOpaTHO, Ha IMOBEPXHOCTb CIYTHHMKA, HO 4acTb
yJeTaeT B KOCMOC, CO3/1aBasi BJOJb OpOWUTHI DHIENaga camoe BHemHee Koiblo CarypHa.
CaMu TpelMHBl yIaloCh pPACCMOTPETh BO BpeMs IpoJieTa 30HAA HaJ IOBEPXHOCTHIO
DHIIeNa/1a — HECKOJIBKO MapaljIeNIbHbIX M10JIOC, TOX0XKHUX Ha CJI€bl TUTPUHBIX KOI'TEH (3a 3TO
UX TaK ¥ mpo3Baian — tiger stripes).

[Tpobnema ucTouHMKa SHEPruM (HOHTAHOB PEIIMIACh TaK K€, KaK U B ciaydae EBporibr, —
3TO NPWIMBHOE BiMsAHME Turantckoro CartypHa. DHIUeNa] TOBOJBHO OJM30K K HEMY U
[03TOMY HEHaJHO Ae(pOopMHUpPYETCs] B I'PAaBUTALMOHHOM II0JI€ IIJIAHETHI, OTYETO €ro Hexapa
IUIaBATCS, a popMa MOBEPXHOCTH OKpyrsercs. i cpaBHEHHMsS MOXKHO IOCMOTPETh, Kak
BBITJIITUT OoJiee JalleKuii CITyTHHK NMPHUMEPHO TAaKoro ke pasmepa — [ umepuon. SIcHo, uto
OH M30exan «oxapkux o0bsTui» CaTypHa, HUKOIJA HeE IUIaBWJICS M HE U3BEpraj Ha CBOIO
MIOBEPXHOCTh CHEXKHbBIE (POHTAHBI.

OHuenax — 3T0 TO, O YEM MEYTAIU IUIAHETOJOTH: Ha 3TOM MAaJICHBKOM, HO aKTHBHOM
HEOECHOM Telle 0OHapYKUIIOCh BCE — COBPEMEHHAsl e0Joru4ecKasl akTUBHOCTb, BELIECTBO,
u3Bepratorieecss U3 Heap (He Hajo OypHUTh!) U OTHOCHUTENbHAS JOCTYIHOCTh (IIOCa/Ka 30H/Aa
Ha OHUeNax He npeicTaBiser npobiem). Temepp 3TOT KpouIeUyHbI OOBEKT, 3aTEPSIHHBIN
cpenu Apyrux Ha Kparo COJHEUHOM CHCTEMBI, BBI3BIBAET OIPOMHBIN HHTEpec. He nckimoueHo,
YTO U y APYIHX IUIAHET-TUTaHTOB OOHApYyKaTCs MPHJIMBHO-3BOJIOLMOHUPYIOIINE CIYTHUKH.
Eme HegaBHO acTpOHOMBI CHIIBHO HEIOOLIEHMBAJIM 3BOJIIOLMOHHYIO POJIb MPUIMBOB. A Bellb
O1oJ0TH NpeayNpeKIaIN: )KU3Hb Ha 3eMJIe BbIIIIA Ha CYlly Oyaroaps MpujinBaM.

JIro60mBITHO, YTO OJJHUM U3 MEPBBIX UCCIeI0BaTeeH MPUIUBHBIX SBJICHUNA B KOCMOCE ObLI
celH Yapnza [lapsuna — cap xopax ['oBapn Jdapsun (1845-1912), uzBectHslit reopusuk u
actpousuk, mnpodeccop KemOpumxckoro yHHuBepcuTeTa, mpe3uaeHT KopoiaeBckoro
acTpoHOMHYecKoro obmectBa. Kak Buaum, cBA3b MEXIy OMOJIOrHMEN U acTpOHOMHUEH B ATOU
3aMevaTeNbHOM ceMbe Oblla OYeHb TeCHOM. Brpouem, He 3a0biTa Oka3zanach U (pu3MKa: ChIH
capa Jlxxopmxa lapsuna — Yapns 'anton Hapsun (1887-1962) ctan u3BecTHbIM QU3UKOM.

ITo cyru, B Teopuu npumBoB Jxopak [JJapBuH ceirpan Ty e poib, kakyto Yapns lapsun
CBITpajl B OMOJIOTHU: OOBEIUHUI Pa3pO3HEHHBIE MU U CO3Jall CTPOoiHyI0 Teoputo. Kuura
Jx. HapBuHa «lIpunuBbl U ponacTBeHHble UM siBiIeHUS B CoslHEUHOW cucTeMe» (IocienHee
u3IaHne Ha pycckom si3eike: M.: Hayka, 1965) B 310l 00macTu MCCIeNOBaHHUI MTOYUTACTCS
TakK ’ke BBICOKO, Kak B 6uosioruu «lIporcxoxaenue BUIOBY €ro oTua.

3Be3abl U FAJIAKTHKHA

Campblii OYEBUIHBIM HA CETOJHS MPOIECC IBOJIIOIUMU BO BceleHHON — 3TO XUMHUUYECKast
HBOJIIOLIMS €€ BEILECTBA B HEJPAX 3BE3/. JTO HE KOJUYECTBEHHBII NPOLECC, 3 KAUECTBEHHBIN.
HpeBHee BemniecTBO BeeneHHOM, KOTOPOE MBI BCTPEYaEM CErOJIHS B COCTABE MAJOMAaCCHUBHBIX
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3B€3]] IIEPBOIO IOKOJICHUS, IIPAKTUUECKHU HE COAEPKUT HUYEr0, KPOME BOJOPOAA U TENHS.
OTHUX DBJEMEHTOB HEJOCTAaTOYHO HE TOJNBKO Ui 3apokKIeHus Ouocdep, HO Aaxke A
(dopMHpOBaHUS TUIAHET 36MHOTO TUIA. A TO BEIIECTBO, U3 KOTOPOTO COCTOST HAIlla IUIaHeTa U
ee JKHBasi 000JI0YKa, POJUIOCH ¥ ObUIO BRIOPOLIEHO B KOCMUYECKOE MPOCTPAHCTBO Oaronaps
HBOJIIOLIMY BECbMa MAJIOYHMCIIEHHBIX MACCUBHBIX 3BE3/I.

bynbp Bcenennas yctpoeHa HEMHOro MHaye, Haubosjee MAacCCUBHBIE 3BE3[bl MOTJHU Obl U
He pokJaTecs. Peakuum saepHOro CHUHTE3a MPOMUCXOAAT B HEApPax BCEX 3BE3J, HOY
OOJIBIIMHCTBA U3 HUX HOBBIE XMMUYECKUE 3JIEMEHTHI HaBCEr/1a OCTAIOTCA TIIyOOKO B HEIpax,
U TOJBKO CaMbleé MacCHUBHBIE CBETHJIA M3BEPraloT MX, oOoramas BcesleHHyro aieMeHTamy,
HEOOXOIUMBIMHU IS KU3HU.

CnyudaitHoe 3T0 cBOMCTBO Hamiei Bcenennoi unu npenonpeaenennoe? Jlomxna i Obuia
SBOJIIOIMS HENPEMEHHO MPHUBECTH K POXKICHHUIO TaJakTUK, K (OPMHUPOBAHUIO B HHUX
MacCHBHBIX 3B€3J U T. J. BIUIOTH /10 HOSBJIEHUS )KMBOT'O BEILECTBA U Pa3yMHOIo CylIlecTBa?
TyT MBI BCTyIaeM B CaMyl0 COBPEMEHHYIO HATypQriIoco(ckyro 0051acTh, U3yHaAONIYIO TaK
Ha3bIBAEMBI aHTPONHBIA npuHUMN. [loncTonerus Ha3ax, pa3aymbiBas O (hyHIAMEHTAIbHBIX
cBoricTBax Bceenennoi, MockoBckuil husuk Adpam Jleonnaosuy 3eapMaHoB chopMyIupoBa
ero Tak: «Mbl sABIIIEMCS CBHUJAETEISIMH IIPOLIECCOB OINPEAEIEHHOr0 THUIA, IOTOMY YTO
MPOLIECChl UHOTO THUMAa MPOTEeKaloT 0e3 cBuieTeneit». B Takoil GpopmMynupoBKe aHTPOMHBIN
IPUHLIMII [OCTYJIUPYET BIOJHE OYEBUAHYIO Bellb: H3ydas BceleHHyro, Mbl HENPEMEHHO
0o0HapyXHUM y Hee TaKue CBOICTBa, KOTOPHIE B IIPOIIECCE €€ IBOIIOIMH MTO3BOJIIIIN MOSBUTHCS
HaM, J110003HATEILHBIM 0COOSM.

B coBpeMeHHOM BHJIe aHTPOIHBIM MPUHIUI TEPEPOC ITY MPOCTYIO MBICIb U Pa3BUIICA B
MHTEpECHEHIIIee HaIlpaBlIeHUEe TEOPETUYECKUX HCCieoBaHui. Perraembpie ¥M mpoOiIemMbl
noctoitael Co3naTensi: MOXKET JIM BCEJIEHHAsi C COBEPIICHHO MHOW reoMeTpuer (Hampumep,
C IpYTMM YHUCIIOM HTPOCTPAHCTBEHHBIX W3MEPEHWH) W WHOW (PHU3MKOW (Ipyrue 3HAYCHUS
MUPOBBIX KOHCTaHT) OBbITh MpubexuiieM xu3nu? EnquncTBeHHa a1 Haina BeeneHHas umm ux
OecuuncieHHo MHOro? PazHooOpasHbl Jiu Mpu 3TOM UX CBOMCTBA? MOXHO JIM IPOHUKHYTH U3
OJIHOI BceneHHOM B apyryto? MoskeT Jin pa3yMHOE CYIIECTBO KOHCTPYHPOBATh M CO37aBaTh
BCEJICHHBIE C OINpeie/IEHHbIMU cBoMcTBaMU? Bo3MOXKHa 1M KOHKYPEHIIUS BCEIEHHBIX, U €CIIU
J1a, TO BCEJICHHBIE C KAKUMU CBOICTBAMH UMEIOT O0Jiee BBICOKUMN MIAaHC COXpaHUThesA? B aTux
acTpopU3NYECKUX BOIpOCax YYBCTBYETCA BiIMsIHHE OHoJoruu. B HekoTopom cMbicie
AQHTPOIHBIN NMPUHIMII JAeT PAa3BUTUE DBOJIOLMOHHOMY NpuHLUIY JlapBuHA. BEITH MOXeET,
Korjna-HuoOyabp U acTpoU3uKy MPUAYT B BBIBOAY, YTO Hama BceneHHas copmupoBanach B
pe3ysbTaTe eCTECTBEHHOTO (MJIM HCKYCCTBEHHOr0?) 0TOOpA.

Tak ymm y»x npocra Beesiennas?

Berpeuasicy ¢ Ouosioramu, st MOpod UYYBCTBYIO C MX CTOPOHBI CKPBITYIO 3aBHCTh: MHE
KOKETCS, OHM  3aBUAYIOT Halledl  IpPECIOBYTOM  «aCTPOHOMHYECKOM  TOYHOCTH.
JelicTBUTENBHO, TIO OOIIEMY MHEHHIO, aCTPOHOMUSI — cTapeiimas u3 Hayk. CuuTaercs, 4To
OHa JaBHO M TBEPJO ONMUPAETCS Ha 3aKOHBI (PU3MKM U MATEMaTHKH, a MOTOMY HpEeIeNbHO
TouyHa. OTKpoeM Y4YeOHMK KOCMOJIOTHUHU: JIBYMSI-TPEMsl ypaBHEHUSIMU OIMCAaHa 3BOJIOLUS
Bceenennoii! OtkpoeM MoHorpaduio mo ¢Gpusuke 3Be3/1: HECKOIbKUMH (OpPMYJIaMH ONHCaHa
9BOJIIOLIMS 3BE3/1bl, IpUueM Jr000i! buonorn nuie MeyTaroT, 4YTo Korja-HUOyIb MX HayKa
TOKE€ JTOCTUTHET TaKOro YpOBHs. M3BECTHBIM CHELMAIUCT IO 3BOJIIOLUUOHHON JUHAMHKE
Maptun HoBak cuutaer: «Eciym BO3MOXXHO MOJHOE M OKOHYATEIbHOE MOHUMAHHE 3aKOHOB
OMoNIOTHH, TO OHO 0043aTeNbHO BBIMVIIUT Kak HAa0Op MaTeMaTHYECKUX YpaBHEHUII»
(Bakc X. Kak paccuutats 3Bosormo? // B mupe nayku, 1/2009, c. 16-17.).

A mpaBza M, 4TO aCTPOHOMBI YK€ «IIOBEpHIIN anredpoil rapmonuto» Beenennoit? B oTer
Ha M0J00HBIE BOIPOCHI MHE BCIIOMUHAETCS OJMH MCTOPUYECKUIN aHEKIO0T. MHOrue rojsl B
HAy4YHO-TIOMYJISIPHOM JIUTEpaType LUTUPOBAJIACh PEIUIMKA 3HAMEHUTOTO aHIJIMHCKOTO
actpodusuka copa Opena Xoiisia 0 TOM, YTO «HET HUYETO MPOIIE 3Be3/b». [loBeka ciycTs
3TOT AMMU30/1 BCIIOMHWI aHITIMHCKUN acTpoHoM [Intep ®Denrer: «Kak oueBuien Mory ckasars,
YTO 3aMEYaHHe O MPOCTOTE 3Be3]1 ObLIO caenano @pemom Xoisiom (TOraa emie He COPOM) Ha
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KOJIJIOKBHYME, KOTOPBIA OH IPOBOJMI B CTapoii oOcepBaTopckoi oubmmoreke B KemOpumxke.
Hackonpko st momHIo, (ppaza Xoilna, MPOM3HECEHHAs C €ro HM3yMHUTEIBHBIM CEBEPHBIM
akKLIEHTOM, 3By4yasla Tak: «B mnpuHuune 3Be3a UMEET JOBOJBHO IPOCTYIO CTPYKTYPY».
B otBet Ha 310 podeccop Penman 3ameTiit: «Bbl Obl TOKE BBIMVIAIEIH JOBOJIBHO MPOCTHIM,
Open, ¢ paccrosaus B aecsatb napcekosy. (Fettgett P. B. Simple stars// The Observatory,
v. 115, 1995, p. 95.)

['myOOKMiA CMBICT ATOTO 3aMeuaHusi OTKPHIBACTCS HaM TOCTENEeHHO. UeM JeTanbHee MBI
u3ydaeM 3Be3/bl, TeM 0oJiee CIOKHBIMU BBIIJISIASAT UX CTPYKTypa U ToBelneHue. Tak uTo
BIIOPY COIVIACUTBCS C BBICKA3bIBAHUEM AHITIMMCKOro actpoHoma /[xona bpayna: «Bompeku
n3BecTHOM peruinke ®dpena Xoina 3Be3/bl HE TaK YK IPOCTHI, MO KpalHEW Mmepe Korjaa
M3y4Jaellb UX C PaCCTOSIHHSI B 5 MUKPOIapceKkoB, Kak B cirydae ¢ Comniiem» (The Observatory,
v. 114, 1994, p. 124.) Yem noJbliie ¥ BHUMATEIbHEE MbI HAOIIOAaeM 32 JKU3HBIO 3BE31 U JTaXKe
3a camoii Omm3kod u3 Hux — ConHueMm, TeM Oojblie OOHApYKUBAeTCA 3araliok. ITO
HE 03HAYaeT, 4YTO HEKOTOpble W3 HUX Mbl HE pa3rajplBaéM, HO UX YHUCIO OT 3TOT0
HE yMeHbIIaeTcs. B 3ToM cMbicie cOmmkeHue OHONOTMM W acTPOHOMHHM HAET C JIBYX
HAIpaBJIeHUH: OMOJOTM HAXOIAT HPOCThIE MaTEeMAaTHMYECKHE 3aKOHOMEPHOCTH B IKHBOM,
ACTPOHOMBI OOHAPYKUBAIOT HEMBICIIIMOE PA3HOOOPa3He KOCMUYECKHX ITPOLIECCOB.

XoTs1 GMOJOTHI0 OOBIYHO HE OTHOCST K TOYHBIM HayKaMm, IOCKOJIBbKY OHA €Ille He JOCTHUTrIa
MOJIHOM OJIHO3HAYHOCTH, CBOMCTBEHHOM BBICOKO MAaT€MAaTU3MPOBAHHBIM JAUCLUILUIMHAM, S
BIKY B 9TOM 3a0nyxaenue. buonorus nanexko Bnepenu pU3MKU U aCTPOHOMUU, €CIH YUECTh
CJIOKHOCTb €€ 00beKTa. Y Hac, aCTPOHOMOB, ele He poauics cBoi Kapin JIuHHEH, KOTOpbII
npuBell Obl B MOPSIIOK CUCTEMAaTUKY aCTPOHOMHUYECKUX OOBEKTOB M CUCTEMY X Ha3BaHH: y
aCTPOHOMOB Macca KypbE3HbIX TEPMHHOB THIMA OENbIX, KPACHBIX U KOPUYHEBBIX KapJUKOB,
IJIAaHETapHBIX TYMAHHOCTEH, METEOPOUI0B-METEOPOB-METECOPUTOB, KBa3apoB, IyJIbCapOB
uT. 1. Iloaromy, OBITb MOXET, HaM €UI€ paHO JAymMaTb O CBOeM JlapBUHE M CTOUT
M03aBUOBATh OHOJIOraM, Cpeld KOTOPBIX YK€ TPYAUIICS YUCHBIH, CO3/AaBIINN TPAaHAUO3HYIO
TEOPHI0 00 IBOJIIOLIMU KUBOTO BelllecTBa BeeneHHo.

HAYKA, TEXHOJIOTUA U MATUA.
YMm6epTo Jko

«JKoJiorug u ;ku3Hb» N24, 2008

YMOepTo Ko (p. 1932 r.) — UTANBIHCKUN MPO3aUK, CEMUOTHUK, KYJIbTYpPOJIOT, 3CCEUCT.
[IpenomaBasl 3CTETUKY M TEOPUIO KYJIbTYypbl B yHHUBepcuTeTax Mwunana, daopeHnMH H
Typuna. IIpodeccop bononckoro ynuepcutera. [loueTHbIi JOKTOp MHOXeCTBa
MHOCTPaHHBIX YHHUBEPCUTETOB.
K kakoif 61 0051aCTH 4€I0BEUYECKOH NeATeTbHOCTH HU oOpamaics YMOepTo DKo, OH CTaBUT
nepes co0oi 3aauy MPOBECTH MOJHOE UCCIEI0BAHKE, IIOCKOJIBKY M10JIAraeT, YTO MI€U UMEIOT
couuanbHyo ¢yHkuuoo. OH HccieayeT mpodieMy HaKOIUIEHUS U Mepeadyn 3HaHUH, MecTo U
poJib Hayku B COBPEMEHHOM OOIIECTBE, YBJEKATEIbHO OIHKCHIBAasl CKJIAJbIBABILINNCS
UCTOpUYECKH 00pa3 HayKH, a Takxke co0a3Hbl M ONACHOCTH, MOJICTEPETaI0IIe YIEHOTO B €r0
B3aMMOOTHOIIEHUSIX C COBPEMEHHBIM 00ImIecTBOM. TakoBa TemMa €ro BBICTYIUICHUS Ha
MEXYHApOJAHOM KOH(epeHIHH Mo BompocaM Hay4dHoil uHpopmauuu B Pume B HosOpe
2002 roma, KOTOpOE MBI MpeiaracM BHUMaHHIO YUTATENCH.

Msl cuuTaeM, OyATO JKMBEM B 3IOXY, KOTOPYIO, OTOXJIECTBISAS BECh IEPUOJ C €ro
HavasioM, Hcaitss Bepnun (Ucaiis bepaun (1909-1997) — aHrMACKHI MOJIMTONIOT U
nHcaTelb  POCCHHCKOrO MPOHMCXOXKICHWS) HapeK BekoMm llpocemenus. Paccesitach
CpeIHEBEKOBasl ThMa, SIBUJIACh BO3POK/IEHUYECKasi KpUTHUECKAast MBICIIb U C HEIO0 CaMO MOHSTHE
HAY4YHOH MBICITH, U BCEM HaM CBOWMCTBEHHO AyMaTbh, OYATO HBIHE y HAC TYT HACTYINWJIa 3pa,
KOTJja HayKa CTaJla IJ1aBHOIO CHJION U LIAPUT OBCEMECTHO.

YecTHO cKazaTh, 3Ty HJEK0 aOCOIIOTHOM BCE3HAYHOCTH HAYYHOTO MOJAXOAd, HJIEIO,
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KOTOPYIO B MPOCTOTE AyIieBHOU mpoBo3riacui Kapayauu B «['umHe Carane», Ty xe, 4TO —
B 3a0CTPEHHOM BHUJE — Obuta ocHOBOW «KoMmyHucTHueckoro manudecra» 1848 roma, —
3Ty MJCI0 MPOIOBEAYIOT B OOJIBIIMHCTBE PEaKIMOHEPbI, cnupuryaibl, laudatores temporis
acti, a e yuensie (J[>xo3y> Kapayuun (1835-1907) — «mm0d3T HaIuu», MEPBBIA HUTAIbIHCKHI
naypeatr HoOeneBckoil mpemuM, aBTOp MCTOPHUYECKUX M TpaxaaHCKuUX oJ. CHHpHUTyasbl —
dunocopckoe TeueHue Bropod ToNoBUHBI XIX Beka Bo @panmuum u  Hramuwm,
POTHBOIOCTABIISABIIIEE MPEOOIAJAIOIIMM HANPABICHUSAM MBICIH — MaTepHaju3My H
MO3UTUBU3MY — CBOIO MeTa(U3HKY, BEIPOCIIYIO U3 TPAJAUIMOHHOTO KaTOIUIIU3MA.

Laudatores temporis acti (;1at.) — xBaJysIye mpoInioe.).

Peakunonepbl, a He ydeHble pPa3BEpTHIBAIOT INepe]] HAMM yCTpallalollue KapTHHBI,
MOX0KHE HAa HAYYHYIO (aHTACTUKY: KapTUHBI MHUpA, KOTOPBIM, OTPHUHYB BCE OCTAIbHBIC
LEHHOCTH, MpeAacs U MOKJIOHUJICS Bepe B Hay4YHbIE UCTHHBI, B MOLIb TeXHOJIOTUU. Mojens
STOXM, TOJAYMHEHHOW HayKe, B TJla3aX NPOTHBHUKOB — HWMEHHO Ta, TPUyM{} KOTOPOM
nzoopaxan Jxo3ys Kapayauu B «I'umnae Cataney:

Ocmasw c8otl 1a0aH, non, ynpsub Kaouno!

Hem, ne omecmynum ovs6onvckas cuna!

Boccnasvca, Camana, 6pazoé cpazue —

Te1, Pazyma eenuxomowHulil 63puig!

Buumaii, Caman, monumeennomy 308y —

Tt nobeoun nonosckozo Hezosy!

Te, KTO BHMMATEIbHO YMUTAET 3TOT TeKCT 1863 roma, BUAAT, YTO TaM MPUBEICHBI B
KAaueCTBE CATAHWHCKUX T'ePOEB, OOJICBAIONINX 3aCHJIbE PEIIUTUH, BEIbMBI U AIXHUMHKH,
BeJMKUEe epeTuku U pedopmatopsl, oT ['yca no CaBonaponsl u Maptuna Jlrotepa (u I'yc
(1371-1415) — demicKMd PpENUTHO3HBIA  JIesATENb, HICONOr uemckold Pedopmarnuu.
(Txuponmamo  CaBonapona  (1452-1498) —  wurTambsHCKMH  MOHAax, IPOIOBEIHUK,
HOoNbITaBIIMMCA IpeBpaTuTh Popenuuto B «I'pax boxuit». Kaznen no npurosopy Ilarnckoro
cyna. Maptun Jlrorep (1483—1546) — penuruo3Hbiil AesATeb, OCHOBOMOIOKHUK HEMEI[KON
Pedopmanuu, aBrop mepBoro mepeBoaa CasamieHHoro Ilucanusi Ha HOBBIE €BpPOIEHCKHUE
A3bIkM  (HA HeMeukwii — B 1533 T.), HO HET HU OJHOTO YYEHOTO, HET JaXKe HaIlIero
COOTeYeCTBEHHUMKa  [anmumes, KoTopoMy  mojarajiock  Obl  IPOCTO  OYapoBaTh
AHTHUKJIEPUKANBHYIO U pecnyOnukanckyro aymy Kapayqun. ¥V Kapayuuu nHa mecte [Nanumes
WHOM HJeallbHbIIl repoi, MHOE BOIUIOIIEHHE MOoOenbl pa3yma HaJa Bepoi. DTOT repoi —
MapoBO3:

Jlusnosuono, cmpaxontoono, uyouwe uepaem,

Paccexaem oxeansi, 3emnto obecaem,

Buxpu, ovimwbl uzpsieas, nooobHo syikany,

Ilpeoodonesaem 2opvl, pagnuny nPoCMpanHy;

IIponacmu nepenemaem — u 6He3anNHO  20pbl

Ymexaem, nponuyas ux maiinvle Hopul,

U onsamv, npotios enyounsl, 11005M U RPUPoOe

3viunbim 3060M 8036euiaem o ceoem npuxooe.

To ectp maxe [Ixo3y> Kapayduw, HEeHMBIIMI KIIACCHKY, HO IOJBEPKEHHBIA CTPACTAM B
JyXe CBEXEH POMaHTHYECKOW MOJIbI, BHJIET TOPKECTBO pa3yMa B TEXHHUKE, a HE B HAYYHOU
ujee. DTO UHTEPECHO, M OTCIOAA MBI TIOBEIEM MBICTH O MPOTHUBOIIOCTABIICHUN MEXTy HayKOH
Y TEXHOJIOTHEM.

JItoM CeroTHSIIHETO JAHS HE TOJBKO OXHIAIOT OT TEXHOJIOTUN HEMTOMEPHBIX JOCTHKCHHH,
HO MPSIMO TPEOYIOT WX, MPU OTOM HE OTTPAaHUYMBAS PA3PYIIUTEIHHYIO TEXHOJOTHIO OT
TEXHOJIOTHH CO3HMJIATeIbHON. J[eTH BOCHHUTBIBAIOTCS KOMITBIOTCPHBIMH HIPAMHM, IT0JAararoT
HAYITHUKA PUPOIHBIM OTPOCTKOM €BCTaXUEBHIX TPyO U npyxaT o MHatepHeTy. OHU KUBYT
B TEXHOJIOTHH, OHU HE B COCTOSIHHH TPEJCTaBUTh ceOe, Kak MOT OBl CYIIIECTBOBATH WHOW MHP,
MUp 6€3 KOMIIBIOTEPOB U axe 0e3 TeaeOoHOB.
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Ho c naykoil Takoii Onm3octu He BeIXxOAMT. CpencTBa MaccoBOM HMH(POpPMALUMU CaMH
IyTalT HAyKy C TEXHOJOTHEN U, K COXKaJIECHUIO, 3allyThIBAIOT MMyOJIMKY, Ta HAUMHAET CUUTATh
HAyKOMH BCE, YTO UMEET OTHOILIEHNUE K TEXHOJIOTUH, U TIPU ITOM HE BEJAET, B UEM COJIEpIKaHUE
HayKd, U HE 3HAaeT, 4TO TEXHOJOIMsS — TOJBKO IPUIATOK, TOJBKO CJIEJICTBHE, HO HUKAK
HE MEPBOCTENIEHHOCTD.

TexHomorust — 3To Korja npeasaraercs Bc€ M cpasy. A Hayka IBUXKETCS IIOCTETEHHO.

[Tone Bupunwso (ITone Bupunbo (p. 1932) — ¢dpaHiy3ckuil apXUTEKTYpHBIH KPUTUK U
burocod, OCHOBOITOIOKHUK IPOMOJIOruH (Hayku o ckopoctH, ¢ 1980 r.) Tak ommcan Hamry
AMOXY: BCEX 3axBaTHia (s ObI BBIPA3UIICS — 3arUMHOTH3UPOBANAa) CKOPOCTh. [ TaBHBINA 3HAK
HAIllero MHpa — CKOPOCTb, 3TO yraJlajid ¢ onepexeHueM (yTypucTbl. MBI jKejlaeM TpaTUTh
He OoJibIle YeThipex yacoB Ha nepenetsl u3 Craporo Ceera B HoBblil. MBI Tak MPUBBIKIN K
OBICTpPOTE, YTO 10CATyeM, KOTJa MEJUIEHHO IPY3UTCS 3JIEKTPOHHOE MUChbMO WIIM 3alla3/bIBaeT
CaMoJIeT.

OpnHako 3Ta TEXHOJOIMYHOCTb JKM3HU HHUCKOJIIBKO HE 3KBMBaJCHTHa HaydyHocTH. OHa
TOKJIECTBEHHA, €CJIM YTOJAHO, MArHYHOCTH.

Yro ke Takoe Marusi, 4eM OHa ObUIa HA NPOTSDKEHUM CTOJETUH M YeM SIBIISETCS CErOHs,
nyckail B 3akaMyQuinpoBaHHOM Buje?

Marust o3HadaeT Bepy, OYATO MOXKHO NEPECKOYUTh B OBICTPOM TEMIE C MPUYUHBI Ha
pe3yabTat, OIyCTUB MPOMEKYTOUHBIN Tporiecc. TKHyTh OyIaBKoii B M300paskeHHe Bpara — U
Bpar noruOHer. IIponsHectu 3aBeTHy0 (hopMyny — Kele3o CTaHeT 30J0ToM. Bo33BaTh K
aHrejlaM W 4Yepe3 aHrelioB HANpaBUTh BaKHYI0 wuH(popmaruio. beHeaukTuHckuii ab0at
Tputemuii (XV B.) BBICTYNWJI HPOBO3BECTHUKOM COBPEMEHHBIX INH(POBAIBHBIX MAIIHH,
pa3pabarbiBasi CUCTEMBbI CEKPETHOTO KOJUPOBAHUS [UIsl IEpeJadyy MOCIaHUM OT MpaBUTENEH
BOCHauyaJbHUKaM. Bce cxembl TpuTemus B Hamle BpeMs 3alpocTO B3JIaMbIBAIOTCS Ha
KOMITBIOTEPE, HO JUI €ro COOCTBEHHOTO BPEMEHH OHM OBUIM JOCTATOYHO TeHHAJbHBI. Tak
BOT, YTOOBI CXE€Mbl CMOTPEIHCH IOANIETUTHEE, aBTOp M300pa)kall CBOK TEXHUKY Kak
BOJIXBOBAaHHUE, BKJIOYalollee B ce0s CO3bIB AHIEJIOB, KOTOPbIE 03a00TATCS NEPEHECTH
HoJaJIblIe U MOKOH(UICHIIMATbHEE Hallly 3alIM(POBAHHYIO HH(OPMALIHIO.

Marust — 3TO KOrja HE [IOKa3blBalOT JJIMHHYIO LENb CIEACTBUM W TNpUYUMH U B
OCOOEHHOCTH KOT/Ia HE MbITAIOTCA HPOBEPUTh 3Ty LElb METOJOM IOBTOPSIEMBIX
sKcTepuMeHTOB. Uyno coBepiiaeTcsi cpasy, B TOM-TO KpacoTra maruu. OT MNepBOOBITHBIX
KYJBTYp 1O IHPOCBETICHHOrO BO3pokneHHs M ganee 10 CEroJHSAIIHETrO IHA, 0 MHUpHUaL
OKKYJIbTHBIX CEKT W TpYII, KMIIAamuX B VIHTepHeTe, — Bepa B Maruio, HaJeXJla Ha Maruio
OTHIO/Ib HE yraciia 10 BOLA@PEHUH ONBITHOW HAyKH.

CrpacTtb K CTPEeMHUTEIBHBIM IEPECKOKaM OT MPUYMH K pe3yiabTaTaM OJIMIETBOPHIIAch B
TEXHOJIOTHH, KOTOpasi BOCIPUHUMAETCS KaK JOYb HAayKH. A CKOJIBKO MPHIIOCH MOIBIXTETH,
yTOOBI OT MEPBBIX KOMIBbIOTEPOB [leHTarona, ot «2mea» Gupmbl «OIUBETTH» pa3zMepoOM C
LEeNyI0 KOMHATy (ITOMHUTCS, MOTpeboBaNIuch MecsIbl mporpammuctam u3 Mepeun (B ropoze
Uspes (0nmu3 Typuna) mnxkenep Kammmio Omusertu B 1908 r. ocHOBasl JereHiapHyrO
KoMnaHuio «OJIUBETTH», IPOU3BOJAMBIIYIO IEYAaTHBIE MAIIMHKH, a TIO3JHEE — KAJIBKYJISITOPBI
U KommbloTepbl. Pupma BHeApuia B CBOM OBIT MHOTHE BHUIBl COLHUAIBHBIX 3a00T O
paOOTHUKAX M TOpAWJIACh MOYTH HYJIEBOM TekydecThio KaapoB. B 1950-e roapl xommanus
«OnuBeTTH» HayMHAeT pa3pabOTKM BBIUMCIUTEIBHOM TEXHUKU BMECTE C HEKOTOPBIMH
naboparopusmu CHIA (Konnektukyr) u co3maer «Elea 9003» — mepBblii KOMIBIOTED
UTAIbSIHCKOW KOHCTPYKIIMH.), YTOOBI 3aCTaBUTh CBOEr0 MAaCTOJIOHTAa ChIIpaTh Mapll H3
¢mibma «Moct depe3 peky KBait», kK HESMHMOBEPHOMY HX CYAcCTbIO U TOPJIOCTH) JIOMTH 0
HAIIIETO C BaMU «IBITOMNAay, TJle UMeeTcs Bce U cpazy? TexXHOIOorus u3 KOXKU BOH JIE3€T, 4YTO0
3aTylieBaTh NOPSAAOK IPUYUH U CIEACTBUM, CAENATh BHUJ, YTO MPUYMH HE CYLIECTBYET, YTO
BCE BEPILIUTCS caMO co00il, BOIIIEOHO.

[TepBble KOMIBIOTEPIIUKY MUCAIU MTporpamMmbl Ha belicuke, KOTOPBIN ObUT HE MALTMHHBIM
A3BIKOM, a SI3bIKOM TMOYTH MHUCTUYECKHM (MBI — TEpPBbIe KOMIBIOTEPHBIE MOJIb30BATENIN —
HE 3HAJM SI3bIK MAIIMHBI, HO MOHUMAJIH, YTO JaObl BBIHYIUTHh MAalIMHHBIE YMIIbI CBSI3aThCS B
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OTIPENIEJICHHYIO 1IETI0UKY, UM 00s3aTeIbHO CIEAYET aTh MYYUTEIbHO CIOXKHBIE HHCTPYKIIUU
Ha XHTPOM OWHapHOM s3bike). Brocmemctsun cucrema WindOws 3a0KKyIbTHpPOBaIa 3TO
IporpaMMHUpOBaHUe Ha si3bIke belicuk, moTpeduTenb Ha)KUMaeT Ha KHOIIKY M [TEPEeBOPAYNBACT
IIEPCIIEKTUBY, CBS3BIBAETCS C 3aMOPCKUM  KOPPECIOHJEHTOM, IOIYy4aeT pPe3yJbTaT
ACTPOHOMMYECKOT'O pacydera; MOTPeOUTENb OCTAeTCsl B IMOJIHOM HEBEJCHHH, KAaKUM XK€ IyTeM
OH jomen 1o 3Toro (amyrh-To ObL1!). KommbroTepHBIN M0JIb30BaTENlb BOCHPHUHUMAET
KOMIIBIOTEPHYIO TEXHOJIOTHIO KaK Maruio.

HagepHoe, nmokaxeTcs CTpaHHBIM, YTO 3Ta Maru4eckas MEHTAJIbHOCTb >KMBY4Ya B Halle
BpEMs1, HO CTOMT TIOCMOTPETh BOKPYT, M MBI yOEIUMCS, YTO Marus MOIYyJspHa IIOBCEMECTHO.
[ToBcroty mpaBsAT 6ajl caTaHMHCKHUE CEKThI, M0 OOKOM y HAC MCIIOJIHAIOTCS CUHKPETUYECKHE
0o0psAbl — TE€ caMble, 32 KOTOPBIMH COBCEM HEJABHO AHTPOINOJIOTH €3]MIM B JAJEKYIO
bpazunuio, a cerogHs MOHCEHbOp MWINHIO yCcTpauBaeT CBOM pajeHus B Pume, xorsa Pum —
OTHIOJb He baus.

W paxe TpaaMLMOHHBIE pPEJIMIMU BCE 4Yallle OTCTYNAKT, JpoXka, I0J HaTHUCKOM
MHOTOOOpa3HBIX YYXHX pPHUTYaJOB U, Aa0bl MOJMAaHUTh IyOJHMKYy, HBIHE IIEPECTAIOT
o0Cyx/aTh NyOJMYHO M TaKyld TEMaTUKy, Kak TauHCTBO Tpouisl (XOTs BOOOIIE-TO
OOroCcjIOBCKHE  JUCIYTHl, XOTb U  IOJAYMHEHBI OCOOBIM  KpPUTEpPUSIM, BCE-TaKu
METOA0JIOTUYECKH OJIMKE K HayKe, HEeXKEJIM K Maruu, yX XOTs Obl 110 OJTHOMY TOMY, YTO OHHU
pa3BUBAIOTCSl IOATANHO, CTYNEHb 3a CTYNEHbIO, IIar 3a IIaroM), — MW MPEANOYUTAIOT
IIPENnoAHOCUTh coulecTBre CBATOro /yxa Kkak MTHOBEHHOE 4yJi0.

Pasbupas npobiemy Tpowuibl, 60TOCIOBCKass MBICTbH MPOJBUTANACH 110 MPABHJIAM JIOTHKH,
MIO3TAIlHBIM METOJOM, BBIKJIA/bIBasl apryMEHT 3a apryMEHTOM JUIs JOKa3aTelIbCTBA, YTO 3Ta
TaliHa MOCTUTHYTA (WK YTO OHA HEMOCTH)KUMA). A MBIC/Ib Maruyeckas BbIBOJUT Ha MEPBBIN
IUIaH  CaKpaJIbHOCTb, TAWHCTBEHHOCTb, TPAHCLEHIEHTHOCTb, KOTOpas HCXOOUT OT
XapuU3MaTUYECKON MHCTAHLIMM, U UMEHHO ATOM TaMHCTBEHHOW XapHU3MaTHU4HOCTBIO (OTHIOMb
HE TPYAHBIMH OOT'OCIIOBCKUMH CHIUIOTU3MAaMH) 3aBOPAXKUBAET IIUPOKUE MACCHI.

CMMU npu nepBoil BO3MOKHOCTH JKMBOIMCYIOT HaM HAayKy Kak Maruio, a 3Ta IepBas
BO3MOXHOCTb IPEJCTABISAECTCA, Kak TOJBKO HayKa HauuMHaeT o0elarb KaKyko-TO
HOTPSICAIOLIYIO0 TEXHOJOTUYHOCTD.

Cam c00010 BO3HHMKAaeT «HHU3KUH CrOBOp» MEXAY YyUEHBIM U Macc-Meaua, MOTOMY 4TO
YUEHBI HEe CIOCOOEH YCTOATh Nepe] COoO0JIa3HOM, OH Jak€ CUHUTAeT CBOUM JOJTOM
pacckasbpIBaThb O CBOEM HCCIIeJOBaHMM. MIHOrAa 3TO MOJIE3HO ISl MPUBJICYEHMSI CIIOHCOPOB,
MHOTJ]a MCCIIEI0BaHUE NPOCTO MPHUSATHEE MPEAbSIBUTh MUPY B KAueCTBE OTKPBITHS €Il 10
HEM30€XKHO TPSAAYIIEro pa304apoBaHUs, 0 TOro, Korja OOHapyKUTCs, YTO OOEIIaHHOTO
pe3ynbTara BOBCE HETY Ha 30JI0TOM OJIOJICUKe.

Msbl Bce TOMHUM MOAOOHBIE 3MU30/1bl, OT SBHO MPEXIEBPEMEHHO pa3peKIaMUPOBAHHOTO
«CEKpeTa XOJIOJIHOTO TEPMOSIEPHOTO CHUHTE3a» A0 IMOCTOSHHO OOELIaeMoro JIeKapcTBa OT
paka. OTo TpuyM(d Bepbl B Maruto, B MTHOBEHHOCTb. TpPyIHO OOBACHUTH IyOJHMKE, UTO
HayyHasi padoTa — 3TO TUIIOTE3bl, OMbITHI, OIIMOKK U pa3dopsl ommbok. Koraga cropsr, uro
JIOCTOBEpHEE — o(uIManbHas MeAMIMHA WIM 3HAaXapcTBO, BOIPOC MO CYTH CTOUT Tak: K
YyeMy KJaTh TpU Trojaa OOEIIaHHOTO HAyKOW, €CIM MOXXHO TIOJYyYUTh MOMEHTAJIbHbBIN
pe3yabTaT OT AJIbTEPHATUBHON MEAULIMHBI?

Henasno INapartunu B xxypuaie CICAP (CICAP (Comitato Italiano per il Controllo delle
Affermazioni sul Paranormale, WrampsHCKMH KOMHTET IO TIPOBEPKE CHUTHAJIIOB O
napaHOpMajdbHOM) CymiecTByeT ¢ 1989 1. m o0beAMHSAET WHTEIUICKTYaJIOB, TEICBU3MOHHBIX
KYPHAJIHMCTOB U JaXke HECKOJIbKO HOOenIeBCckuX JaypeaToB. CunbBuo ["apattunu (p. 1928) —
UTATBSHCKUH  ¢dapmakoyor, ¢ 1963r.  ocHoBarenmr ®  jgupekTop  MHcTHTyTa
dapmakonoruueckux uccnenoBanuii «Mapuo Herpu» B Muiane, akTUBHBIN wieH paboueit
Ipynmnbsl U COTPYIHHUK BblllyckaemMoro KomuTeToM pa3 B JABa Mecsla >KypHajia) CHOBa
Hamucana, YTO eciad OOJbHOM MpPHUHSI JIEKApCTBO M BCKOPOCTH BBI3ZOPOBEN, 3TO €lle
HE JI0Ka3aTelbCTBO, YTO MMEHHO JIEKapcTBO cpaboTano. CyliecTBYIOT, 10 KpaifHel Mepe, ellle
JBa OOBSCHEHMA: BO-TIEPBBIX, MOIJAa MMETh MECTO NPHUPOAHAs PEMHUCCHUS, M JEKapCTBO
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MOJEHCTBOBAJIO TOJIBKO Kak IUIane0o; WM, BO-BTOPBIX, MPUPOIHAS PEMHCCUS MOTJia OBITh
y’Ke€ Ha MOACTYyNax U paHbllle, a JIEKAPCTBO TOJIbKO OTHaIMIO ee. Ho BBl TOJIBKO MOnpoOyiTe
NpeIbIBUTh IIMPOKOM MyONMKe IBa 3THX NOCIETHUX paccyxneHus. He Oyaer Bam Hu
MaJieflell Bepbl, MOCKOJIBKY JUIi Mard4eckoil MEHTalbHOCTH BCEro Ba)KHEE OBICTPBIN
nporecc, MOoOSAHbIM MEXaHHW3M CBSI3M MEXKJIY NPEANoiaraeMoil MPUYMHOW M >KEJTaHHBIM
pE3yJIBTaTOM.

B cBsA3M ¢ 3TUM MOKET NPOU3OUTH, 1a U JEHUCTBUTEIBLHO IIPOUCXOIUT CTPaHHAs BEIlb:
ype3aloTcsi  CpeAcTBa, OTBOAMMBIE Ha  HAyKy, a OOIIECTBEHHOCTb  COBEPIICHHO
He Bo3Mymiaercs ypesanueM. OOIIECTBEHHOCTh BO3MYTHJAch Obl, €ciad Obl 3aKpBUIH
OOJIbHUIlY WM MOBBICHIIM IIEHBI HA JIEKapCTBa, OJHAKO OHA OCTAeTCs HEBO3MYTHMOM, Korna
NPUKPBIBAIOT JIONTHE W MEIJICHHBIE HaydHble uccienoBanui. Hy camoe Oonbiiee —
BO3HHMKAE€T HEYIOTHOE YYBCTBO, YTO KaKME-HUOYIb SIEPIIMKH TOTO M KAM SMUTPHUPYIOT B
AMepHKy (XOTS 4YTO CKaXKellb, aTOMHas Oom0a-TO BCe paBHO y amepukanieB). HwukTo
HE CO3HAET, YTO MMEHHO J3TOT CPBIB JOJIOr0 HMCCIEIOBAHHSA CTABUT IIOJ BOIPOC HOBOE
JIEKapCTBO OT TIPHUIINA WM BBOJ B JKCILIyaTallMI0O HOBOIO aBTOMOOWJIS Ha 3JIEKTPUYECKOM
xony. HUKTO He CBA3BIBACT Hay4dHbIE DKCIEPUMEHTBI, C OJHOW CTOPOHBI, M JICYECHHE
MOJIMOMHUEIMTHOTO MaJIbYUKa — C JIPYroi, MOTOMY YTO LI€Tb NOCIEACTBUNA U IPUYUH B 3TOM
clly4yae JUIMHHAs, OIIOCPENOBaHHas, HE «pa3-IBa-TpW», Kak IoJIaraeTcss IO IpaBHJIaM
BOJIILIEOCTBA.

Bce Mbl momHUM BbIycK cepuana «Ckopas IMOMOILB», B KOTOPOM AOKTOp I'puH ornamaer
nepes JJIMHHOM oOdYepenbl0 NAlMEHTOB BEJIUKYI0 HAyyHYI0 HOBOCTh: T€M, KTO 3aloien
IPUNIOM, HE OyAYT MNpONUCHIBATE AHTHMOMOTUKH, MOTOMY 4YTO IPU TpUIIE aHTHOMOTUKU
HE MIOMOTal0T. DTOT 3IK307 J10BEJ MMyOJIUKY /10 TAKOTO HAaKalla, 4To 3a3Bydalld Jake YIPEKHU B
pacoBoi nuckpuMuHanMu. [lanueHTsl Bepwid B BOJIIEOHYIO CBSI3b AHTUOMOTHUKOB C
BbI37i0poBiieHneM. Bce CMU yOexanu ux, 4To aHTUOMOTHKH criacaroT. B 3Toil KopoTeHbKOM
LernoyKe TIJaBHemas uctuHa. Tabinerka aHTHOMOTHMKA — TEXHOTEHHBIH MPOAYKT H
OTO3HAETCS KaK TaKOBOH. A pa30op MPUYHMH U CIIOCOO0B OOPHOBI C AMUACMHEH TpuUIla —
3abota Beakux HUN.

S m300pa3zun TYT HENPUSTHYIO M Pa30yapOBBIBAIOLIYIO KapTUHY €Ile U MOTOMY, YTO B
JIOBEPILEHHE BCEX 30J1 JIaXKe HEKOTOpbIE MPAaBUTENN (KOTOPbIE, €CIM BEPUTh OPUIIMATBHBIM
coobieHussM benoro 1oma, COBETYIOTCS C MaraMM M acTpoJoramMHM) HMHOT/AA B CBOUX
NO3ULHUAX OJNMXKE K YEeJIOBEKY C YJIMIIbI, YeM K 4esloBeKYy U3 jaboparopuu. S uzobpasun 3Ty
KapTHUHY, HO HE MOTY IOPEKOMEHJ0BaTh, YTO k€ C¢ Heil aenath. Henb3s yroBopuTh Macc-
Me/nrua OTMEHUTh MUCTHUYECKHH moaxo]. Maccmenua oOpeyeHbl Ha MUCTHIIM3M HE TOJBKO B
MOTOHE 32 «ayIUTOpUEN», HO U TIOTOMY, YTO X O0S3aHHOCTh — KaXK/Iblil JI€Hb BbICTpauBaTh
CBS3M MEXIY NPUYMHAMH U CIEACTBUSMHU, U CBSI3U OTH OMMCHIBAIOTCA CIUIOLIb U PSAOM Kak
maruueckue. CylecTBYIOT M BCerja CyIIeCTBOBAIM, sI  COIVIAaCeH, CEpPbE3HbIE
HOMYJSIPU3aTOPEl — YMOMSIHY XOTsl Obl Moero apyra J[xoBanuu Mapus Ilaue ([>xoBaHHU
Mapust [Mave (1938-2002) — wuTanbsHCKHN JKypHAJIUCT M MUCATENb, ITATHBI COTPYIHUK
criepBa JKypHaJla «JCIpecco», BIIOCHEACTBUU razeTbl «Pemy00mmka», aBTop cTartedl o
FEHETUYECKUX MaHUMYISIUSAX C MPOAYKTaMH MHUTAHUS, 3PaBOOXPAaHEHUH, SKCHEIULUAX B
AHTapKTUKYy, BOEHHBIX KoppecnoHaeHIMi (bankansl, A¢ranuctas, BoitHa B Ilepcuiackom
3aJluBe), cTaTell 0 podoTax, CO3aHHBIX JIUIsl pa3MUHUPOBAHMSI MUHHBIX I0JIEH, paOOT Ha TEMBbI
¢mnocopun n OMO3ITUKHU (IBTaHA3MA), COBCEM HeAaBHO ymepiuero. Ho u /i ero cepbesHbIX
cTaTei ra3eTsl 0OBIYHO HAXOMIIN TaKue KPUKIIMBBIE, TAKUE CKaHAJIbHbIE 3ar0JIOBKH, YTO 3TH
3arojIOBKM OOBIYHO MCKaXKallu cojiepkaHue cratbu. OCTOPOKHBIA paccka3 O TOM, YTO
HAauMHAeT pa3pabaThIBaThCS BAaKI[MHA MPOTUB TpUINa, HEM30€KHO cTaHOBWIICS (aH(papHbIM
IIPOBO3BECTHEM: TPUIMI Ha 3emiie CKopo McyesHeT Oe3 ciena. ([ymaere, Giaromapst Hayke?
Her, Onarogmaps Tpuymdy TEXHOJOTMHM, CYMEBLIEH BHEIPUTh B AaCCOPTUMEHT HOBYIO
TTAJTFOJTIO. )

Kak nmomkeHn pearnpoBaTh y4€HbI Ha HA30MJIMBBIN 3aIIPOC Ta3€TYMKOB, KOTOPBIE KIYT OT
HEro €XeHEBHBIX BOJIIEOHBIX 0OeaHnii? YueHblil TOMKEeH pearupoBaTh ocTopoxHo. Ho u
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OCTOPOKHOCTh IIOPOI0, KaK TOJIBKO YTO MbI HaOMIo#and, He MOMOTaeT. YUYEHOMY
HE MPUCTANIO, C APYTOM CTOPOHBI, U MOKPHIBATH 3aBECOM TAMHBI BCAKYI0 HAy4YHYIO HOBOCTD,
MOCKOJIbKY HayKa 110 €CTECTBY CBOEMY — IMPUHAICKUT OOIIECTBEHHOCTH.

Jymaro, HaM clieflyeT BEpHYTbCS 3a MapThl HAYaJbHOM MIKOJIbI. VIMEHHO mIKOJIa U BCe
yueOHbIe IEHTPBHl Hapsily CO IIKOJOH, BKIOYas Haubosiee cepbe3Hble WHTEPHET-CAMTHI,
JOJKHBI TOCTETNIEHHO MPUYYaTh MOJOJBIX JIOACH K MPaBWIBHOMY MPEICTABICHUIO O
HAYYHBIX IpoIeccax. JDTO caMasi HeJlerkas 4acThb OOY4eHHs, IOTOMY YTO M HIKOJE OYEHb
CBOMCTBEHHO BIIMXHUBATh B MaMsTh yYaIIUXCS OTPHIBOYHBIC JIaHHBIE, CBSI3b MEXKAY KOTOPHIMHU
HermocTwkuMa u MaruuHa. Magam Kropu (Mapus Crxiionosckas-Kropu (1867-1934) —
bpanmysckuit ¢usznk, ABaxasl JaypeaT HoOeneBckoil mpemuu, wuccienoBaia SBICHHE
pPaZlOaKTUBHOCTH M OTKpbLIA PaJuil U IMOJIOHUH.) IPUXOAUT BEYEPOM JOMOM, IIISIAUT — Ha
Oymare IMATHO, U OTKPBIBACT PaAHoaKTUBHOCTh. JlokTtop ®iemunr (Anekcanmep DiaeMuHT
(1881-1955) — anrnmiickuii OGakTepuosor, Jaypear HoOeneBckoll mnpemun, OOHAPYKWI
CIIOCOOHOCTh ~ COJEpJKallerocss B IUICCEHH IEHULWUIMHA YHUYTOXAaTh TMAaTOT€HHbIE
MHKpPOOPTaHU3MbI) KUAAeT 3aAyMUUBBI B30p Ha IUICCEHb W IIOHMMAET: IEHHUIMILUIMH.
[anuneld mo kone0aHUIO IUIAaMEHU B JIaMIle OCO3HaeT, uTo 3emiia-To oOpariaerca. Mol
HACTOJbKO MPEKPAaCHO IMOMHWIM, KaKyl Tpenky noiyuywn [anuineil 3a CBOWO HayyHYIO
CMEJIOCTb, YTO 3a0bUTH: ["anmiell moHATHUS HEe UMeI, IO KaKoi opOuTe 3emiist oOparaercs.

Kak MOXXHO OXHJaTh OT IIKOJBI KOPPEKTHOH HaydyHOW MH(pOpMAIMH, KOTJa eIle J0 CHX
Mop BO MHOTMX Y4YeOHHMKaX M BO MHOTHX XpPECTOMATHUAX MOXKHO IPOYECTh, 4YTO JIO
Xpucropopa Komymba mroau cunrtanu 3emiro IUIOCKoil? Beabs 3TO m3BpalleHHe HCTOPUU.
VYke NIpeBHUM TpeKkaM MPeKpacHO ObUIO M3BECTHO, YTO 3eMJysl Kpyrias, W 3TO 3HAIU U
CaJlaMaHKCKUE MyJpellbl, TopMO3uBLIME 3Kcnennuno Komymba MMEHHO NOTOMY, YTO OHU
TouHee, yeM Komym0, Bce paccuuTanu U XOpOILO MPEACTABIISIN ceOe HACTOSIIUNA MacIiTad
Halled C BaMU IIJIaHETHI.

U Bce ke 0JHO W3 HA3HAYEHHUI MHTEUTUTEHTa — KPOME KECTKOW U CYpOBOW KPUTHKH —
3TO MPOCBELICHHAs Momyispusaius. Bce Mbl mpeBocxoaHO OHUMaeM, uTo B Mramuu Oonee
yeM rie Obl TO HH OBbUIO HAay4HbI paOOTHUK CYMTAET 3aHATHE MOIMYJSIpU3alUed JelioM
KOMIIPOMETUPYIOIIMM. MexXy TeM BEJIUKUMH MONyJspu3aTopamMu OblIM M OWHINTEHH, U
IeiizenOepr (Bepuep Kapa Teitzenbepr (1901-1976) — nHemeukwmii (u3mK, co3marenb
KBAaHTOBOW MexaHuku, Jaypear HoOeneBckoit mpemun (1932), aBTop mnpuHIHIa
HEOIpeeIeHHOCTH.), U Mol mnokoiHbli npyr Crusen Jxeit I'yng (Crusen ket ['ympg
(1941-2002) — amepHKaHCKHI TaJCOHTOJOr W 300JI0T, aBTOP TEOPUU «IIPEPHIBUCTOTO
paBHOBecusi» (punctuated equilibrium), npeamonararorieif, 4T0 HEKOTOPbIE BHABI B CHIY
YUCTO CJIy4yalHBIX MPUYMH COBEpIIAIN CKAaYKU B OMojiornyeckoMm pasButuu.). M eciau Bce-
TaKW KJaTh OTKYJa-TO HE BOJIIIEOHOr0 OMMCAHUS CHUTyallud B HayKe, TO €ro XAaTh MOXHO
OTHIO/Ib HE OT KYPHAJIOB M Tra3eT, a OT CaMUX HcCcienoBaTened W ydeHbIX. VIMEHHO oHu
JIOJDKHBI TOTUXOHBKY TPaHC(HOPMHUPOBATh OOIIECTBEHHOE CO3HAHUE, BIMSSA HA MOJIOIBIX.

[Tonremuyeckoe pe3roMe ITOTO MOETO BBICTYIUICHHUS: MUETET B OTHOLLEHUM HAYKU B Hallle
BpeMs OCHOBaH Ha OIIMOOYHBIX MPEANOCHUIKAX M, Kak Obl TO HHM ObLJIO, H3BpALICH
COBMECTHBIM BIIMSIHUEM JIByX Marudeckux MOJXOJ0B — BEpbl B BOJIIEOHOE KOJJIOBCTBO U
BEPBI B KOJJOBCTBO TEXHOJIOIMUYECKOE. DTH MOAXOBI O CUX IOp LApAT U B IyllIax HaIIUX
CIIymiaTesei, u B uX rojoBax, ¥ B MX cep/uax.

Ecnu He cTpeMuThCsl BBINTH W3 MOPOYHOr0 Kpyra JpKeoOemaHuit 1 0OMaHyThIX HaJex],
HayKe Hec00poBaTh.

B nopy pannero cpenneBekoBbst Mcumop Cepuibcku (Mcumop CeBmiibckuit (570-636) —
UCIAHCKUP EeMUCKON U JOKTOpP KAaTOJMYECKOM IIepKBH, COCTaBUTENb KOMIIEHIWYMa
«Etymologiae» B aBaimaté KHHrax) Bce K€ CyMell, XOTb M Ha OCHOBAaHMU HEBEPHBIX
CBEJICHMI, BOCXOJIMBIIMX K HE3alaMsiTHBIM BpeMeHaM, Kk JOpatocheny (Dparochen
Kupenckuit (ok. 276 — ok. 194 rr. 110 H. 3.) — IpeyecKuil MaTeMaTHuK, aCTPOHOM, reorpad,
MEPBBIM PACCUUTABIIUI € OOJIBLION TOYHOCTHIO OKPYKHOCTh 3€MHOTO MIapa.), MOYTH 4YTO
NPaBUIBHO U B JIIOOOM cilyyae 6e3 BCAKOTO BOJIIEOCTBA BBIYMCIUTD JJIMHY dKBaTopa. Ho mo
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HKBATOPY TYJSUIM €IMHOPOTH U JIECHBIE YYJIbI-IOJbl, U XOTSl Y4YEHbIE€ HE COMHEBAIUCH, UTO
3emisi cepuyHa, XYAOKHUKHA MO CBOUM YBaKUTEIbHBIM MPUUMHAM TMPEACTaBISIIN €€
HE TOJIBKO TIeOesM, HO JaXe TroChmojaM B KadecTBE IUIOCKOTO aucka ¢ Mepycaiumom B
cepequHEe WIM pACIUIIOUIMBAIMA IIap JJisg MyHied CUMBOJIMYHOCTH U I yHoOcTBa
JEMOHCTpauMM (Kak J0 CUX Iop 3eMII0 pacIUIIOIIMBAaOT B IIKOJBHOM  atjace).
PacrutromuBainy He O4eHb CHIIBHO, HO BCE-TaKU JOCTATOYHO, YTOO BCEe KPYyroMm IepecTaBain
NOHMMaTh, Kakas ke (hopMa Ha CaMOM JIeJie y 3eMHOT0 Iapa.

Bor Ttak, npoiing yepe3 Tpu Beka [IpocBemienus, Mbl Bce emie noxoxu Ha Mcuaopa: korga
ra3eThbl MOBECTBYIOT O HAIIMX HAYYHBIX CUMIIO3MYMaX, CUMIIO3UYMbl HEOTBPATUMO BBITJISISAT
BOJIXBOBaHUEM.

Uemy Tyt yauBasaTbess? Mbl u ceifuac, kak B CpenHue BeKa, JIEpPeMCS M IbIIIEM
HEYJEP>KUMBIM (yHIaMEHTAIU3MOM, YIPAMBIM (haHaTu3MoM. PaTyeM 3a KpecToBbIE OXO/IbI,
1[eJIble KOHTUHEHTHI BhIMUpatoT oT ronoja u CIIM/{a, a TeneBuaeHre mMpu 3TOM MOKA3bIBAET
(BommieOHO mpeoOpaxas) HaC C BaMHU B Ka4eCTBE OJaKEHHBIX OOTraTeUINX JIFOICH, MPUBIICKas
Ha Hamu TnoOepexbs Oapkachl, HarpyKeHHble Heneradamu u3 Adpuku u  AnbGaHuH.
OMUIpaHThl XOTAT NONACTh K HAM, KaK B CTAPUHY BCE XOTEIU NONACTh B DJIbI0PaJI0.

Kak He nOHAThH, 4TO MPOCTaKaM JI0 CUX IOpP HEU3BECTHO, YTO €CTh HAayKa, U OHU CKJIOHHBI
NPUHUMATh 33 HayKy Jaxe peHeccaHcHylo wMaruio? WM uto mis HMX BonmeOCcTBO —
BO3MOXKHOCTh I10CJIaTh COOOIIEHHE B ABCTPAJIMIO IO IIEHE BHYTPUTOPOJCKOTO 3BOHKA U CO
CKOPOCTbIO MOJIHMH?

Uro0bI yCIIenHO MPpOAOIDKATh PadoTy, KaXKIbI U3 HAC B CBOCH OOJIACTH JIOJDKEH XOPOIIIO
CO3HaBaTh, B KAKOM MHpPE OH >KHMBET, JIeNaTh BBIBOABI, OBITh XUTPOYMHBIM KakK 3Mes U €CIU
HE YUCTBIM KaK royiyOKa, TO XOTs Obl BETUKOAYIIHBIM Kak nenukad ([lenukan, oTpeiBaromuit
COOCTBEHHOE MSICO C TPYIH, YTOOBI HAKOPMUTH JAeTed (Tak MHTEPIPETHPOBAIMU HU3JAJeKa
3peiMile pa3jauyd MTEHLAM I[OJYINEepeKEBaHHON OTPBITHYTOM NUIIM) — BOIUIOLICHHE
MuIocepaus U XpUCTOBOM KEPTBHI, N300pakalcs B LIEPKBAX W Ha HMOJIeMax B KauecTBE
cumBosia Xpucrta. MMs mnenMkaHa HOCAT MAaCOHCKHE JIO)KM M OJaroTBOPUTENIbHbBIE
yupexJieHus: (B 0COOCHHOCTH MO MPHU3PEHHUIO JIETeil).), U BCEr/ia CTapaThCsl MPEMOJAHECTH OT
ce0sl HEUTO JIIOASIM, KOTOPBIE O HAC HUKAKOTO MOHSATHS HE UMEIOT.

Kak ObI TO HU OBLITO, CJ€10BaNO OBl YYEHBIM OCTEPEUbCS TEX, KTO Yepecuyp ux OOrOTBOPUT
U CUMTAET, OYATO y4eHbIE — 3TO KPEIbl UCTUHBI B MOCJIEIHEN MHCTAHIIMU. YYEHOTO JIETKO
BO3BBILIAIOT 710 cTaryca Mara. Ho cTOMT ydeHOMyY 3aMeliKaThCsl C BbIauyel IMPOBEPSIEMOrO
pe3ynbrarta, OH OyneT oOBsABIEH IIapjaTaHOM, B TO BpeMs Kak KOJIIYHbH, BbIJIaBas
pe3ynbTaThl HE IpoBepsieMble, HO A (DEKTHBIE, MOTYYar0T MPUTIIAIIICHHS Ha TOK-II0Y. Tak 4To
YUEHBIM Ha TOK-I1I0Y XOJUTh HE HAJI0, YTOO UX HE MyTaJIU C KOJIYHbSIMHU.

HUKUTA HUKOJAEBNUY MOUNCEEB - YEJIOBEK BEKA.

«IK0J0rud " KU3HbL» Ne2, 2008

o He3zabbiBaemsblie sctpeun (I'. C. I'osmnbin)

o Bbigaowwnnca gekaH Pustexa (0. M. besionepkoBckmii)

e  OH Mmbicana rnobanbHbimm 0606wenuamu (I'. B. lo6poBosibekuii)

o B «opbute» Mouceesa (B. . I'ypman)

« Moucees npegocreperaet (B. M. Ocunon)

Bcé Aajblie€¢ YXOAUT BpPEMA, OCTABJAA B MNMPOLHUIOM IaMATHBIC JTC€CATHICTHA,
CBepIIUBIIHECH COOBITHS, 100pbIe Jejia U MMeHa JIJeil, uX TBopuBmux. B ynciae tex,
KTO OCTaBWUJ CJie[l B MCTOPHMH, B HayKe, B namaTv Jwieil, — Hukura HuxonaeBuu

MouceeB, BbIIAKOIIUICA MATEeMATHK, TIJIYOOKHH MbICIUTE/Ib, OKA3aBIIUI OrpOMHOE
BJMsSIHMEe HA HayKy, Ha o0lleCTBEHHOe MHEHHEe, Ha MEeXKIAYHAPOJIHYI0 MOJHUTHKY.
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B MunyBIIEeM roay Hay4Hasi OOIIECTBEHHOCTh WIMPOKO oTMeTHiaAa 90-jerme co IHSA
po:kaeHust yaeHoro. OH ymes ot Hac BMecTe ¢ XX BekoM, B pepaJie 2000-ro. OH 0bLI 1
OCTaJICsi B Halledl MNaMsiTH, B CBOMX TPYAaX, KOTOpPble MO-NPeKHEMY BbI3bIBAKOT
rJy0OOKMil HHTEepec, ObLJ YeJI0BEKOM CB0Ero BeKa.

Ceroansi, ornaBasi nanb namsatu Hukute HuxosaeBuuy MomceeBy, O0CHOBATe/IIO
HAIlero KypHajia, Mbl NMyO0JMKYyeM HeOOJIbIIYI0 MOA0OOPKY BOCIOMMHAHMUI 00 y4eHOM
JIo/ieil, padloTaBmIMX ¢ HUM M XOPOLIO €ro 3HaBHMIMX. JTO He0oJbIIMEe «ITPUXH K
NOPTPeTY» 4Yel0BeKa MNpOoLleAllero BeKa, TAK MHOI0 JAyMaBIIero O Beke Oyayuiem,
KOTOPBIH VISl HAC CTAJI BEKOM HACTOSIIINM.

He3a0biBaemble BcTpeuu

I'. C. I'onuubix,
akaoemuk, oupekmop Hucmumyma ¢uzuxku ammocghepvr (H@PA) umenu A. M. Odyxoea,
ynen Ilpezuouyma PAH

PaGoTast B o6sacTu TeopuM KJIMMaTa, a’pOJUHAMUKH, 3aHUMAsICh WCCIEAOBAHUAMM, s
HEOJHOKpATHO nepecekancs ¢ Hukuroin Hukoaesuuem MouceesbiM. Berpeun U pasroBOpsl
C HMM KaxIblil pa3 ocTaBsuld TIiayOokoe BreyariaeHue. O HEKOTOPBIX W3 HHUX 5 XOuy
BCIIOMHHUTH U pacckas3aTs 0 Hukure Hukomaesuue kak o yenoBeke.

Camas nepBas BcTpeua Obu1a B 1958 roy, Koraa s TOJIbKO YTO OKOHYMI YHUBEpPCUTET. MBI
BCTPETHJIMCh Ha KOH(EPEHIMH IO IJIEKTPOJMHAMUKE, TJe BBICTYIHI MOJOIOH mpodeccop
Moucees. Hukure HukonaeBuuy Torna OblJI0 4yTh 32 COPOK, U MHE, JIBaIIATUTPEXJIETHEMY,
OH Ka3aJiC COJIMJIHBIM Y4YEHbIM. Tak M COCTOSUIOCH Hallle 3HAKOMCTBO — OH IIOTOBOPHJI CO
MHOM M MOHMM HAay4HbIM pPYKOBOJMTEIEM. OTa IepBas BCTpeda OCTaBUJA CHIIBHOE
BIIEYATJICHUE, U B IOCIEAYIOLIEM, UMes BO3MOXHOCTh BuaeTh Huxuty HukomaeBnua Ha
pas3JIMYHBIX CEMMHAPAX, 1 CTAPAJICS HE YIIYCTUTh BO3MOXHOCTb ITOOOIATHCS C HUM.

B nauane 1980-x B cocraBe OOJIBLION TPYIIBI YYEHBIX, B UUCIE KOTOPBIX OBLI U
H. H. MouceeB, s 3aHuMascs OLEHKOM INIOOANbHBIX IMOCIEACTBUN BO3MOXKHOT'O $JIEPHOTO
KoH(uukTa. B cents16pe 1983 roxa nossunack Most nyOiukanus o0 3TOM — IepBas B MUpE
nyOIMKaus O «IAEpHOM 3UMe» B OTKPHITOW NeyaTu. B 3Tu roabl Mbl MHOTO U IUIOAOTBOPHO
paGotamu u TecHo oOmanuck ¢ Hukuroit HuxonaeBuuem, pa3zpaOaTbIBaBIIMM
MaTeMaTUYeCKUe MOJENIM M IO CYIIECTBY BO3IJIABJISIBIIMM BCl pabory. Hac oObenunsia
HE TOJIbKO HaydHas ujes, HO M upe3BblYaiiHas BaXHOCTb Hamled paOoTbl ans cyned
yenoBeuectBa. Cpazy ckaxy, uro kpome Coperckoro Coro3a OILIEHKOH TOCIEACTBUI
BO3MO>KHOH SIIEPHOM BOMHBI Majlo KTO 3aHUMAJICS — aMEPUKAHCKNE yUEHBIE IIOUTH HE UMEIN
roCy/1apCTBEHHOU MOAJIEPKKH, HA00OPOT, X BCAYECKH OTPAaHUUMBAJIM B UCCIIEIOBAHUAX, KaK
MHE pacCKa3blBaJIM CAMH YYaCTHUKHU IIpOLECCa.

Konnenmus »ta Bo3HukiIa B 1983 rogy, TepMHMH «sJepHas 3UMa» HPHUHAJICKUT
aMepHUKaHIlaM, TepBas CTaThs Ha 3Ty TeMy MOsBWIACh B OKTsAOpe 1983 roma B kypHaie
«Tatimcy. Ho ermie 3a monrona 10 3Toro mpoOaeMbl SIAEPHON YIPO3bl yKe 00CYyKIaINUCh y HAC
B AKaJieMuu HayK M Ha KoH(epeHIH, opranu3oBaHHoi npesuguymom AH CCCP. B utore
Ob11 co3gaH KoMHUTET COBETCKMX YYEHBIX B 3allUTy MHUpPA, MPOTUB SAEPHON YIrpo3bl MOJ
pykxosoacteoM E. I1. Benuxosa.

31 oktsa0pss 1983 roga Ha KoH(pepeHuun B BammHrrone ObpU1 0OHApOIOBaH OCHOBHOM
noknan BerancnurensHoro nentpa AH CCCP ¢ uznoxeHnemM MoJIeny, TEXHUKU €€ aHalIu3a u
pe3ynbpTaToB (MOATOTOBIICHHBIN 1MOJ pykoBojacTBoM H. H. MouceeBa). B nokmnane u moaenu
Obula JaHa KapTHHA TJOOANBHBIX MOCIEACTBUNA MPOJODKUTENBHON SAEPHOM BOWHBI Ha
yanuTo)KeHrne. CooOleHrne OTeUYeCTBEHHBIX YYEHBIX Mpou3Beno Ah@ext. ITo ObuT HaIl
Tpuymd.

Bo Bpems noe3aku B CIIIA s uMen BO3MOXXKHOCTh 0COOEHHO MHOTO 00martbest ¢ Hukuroi
HukonaeBuueM. 310 ObIJIO He3aObIBaeMOE BIeYaTICHUE — O0AsATEIbHBIN, HHTETUT €HTHBIHI
co0eceTHUK, OOJIBIIION IPYAUT, YEIIOBEK BbICOUANIIIEH KYIbTYphl, pa30HPAIOLIUIICS B PYCCKOM
¥ MUpOBOH Kitaccuke. Odenp mooun I'ére.

B mupoBoli mewyatu mpouuia BoJHA MyOJMKalMii, B TOM YHCI€ U COBETCKMX YUEHBIX.
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3anmomumnack cratbs 1. KpyTiieHa — BIocnecTBUM HOOEIEBCKOTO jaypeara Mo XUMHU 32
UCCIeN0BaHus 1O 030HY. OH MOATBEPAMIJI HAIIM BBIBOJbI, MOKAa3aB, YTO SIACPHBIE B3PBIBBI
MOBJIEKYT 3a c000ii pa3pyiieHrue 030HOBOTO ciost. [Torom ObLTO Halle ydacTre BO BCEMHUPHOU
[IporpamMme HMCCIEJOBAaHUN KJIMMAaTa, KOTOpas CTABUT LIEJIBIO ONPENEIUTh MPEICKa3yeMOCTh
KIIUMaTa, a Tak)Ke OINPEACNUTh BIMSHHE YeloBeKa Ha KimuMar. S ObUT TOrAa YJICHOM
pykoBozsiiero komutera. Heo0xoqumo ObLIO yAydyIIMTh HAllM 3HAHUA O TIIOOATBHBIX U
PErHOHANIBHBIX KIMMATHYECKUX CHUCTEMAaX, MX M3MEHEHUSX BO BPEMEHHU M Hallle OHUMAaHHE
MEXaHM3MOB, BBI3BIBAIOIIMX O3TU H3MeHeHHs. Jlng storo Hamo ObUIO pa3paboTarh U
YCOBEPIICHCTBOBATh  (DU3MYECKUE  MATEMAaTUYECKHUE  MOJENIH, KOTOpbIe  CIOCOOHBI
BOCIIPOM3BOJUTh M OLEHUBATH MPEICKA3YEMOCTh KJIMMAaTUYECKOM CHUCTEMBI B Pa3JIMYHBIX
BPEMCHHBIX U MTPOCTPAHCTBEHHBIX MAcCIITa0ax.

[To mHMIIMaTHBE COBETCKOM cTOpOoHBI I 'eHepanbHas Accambies OOH mnpuHsana pemieHue
00pa30BaTh TPYIITY IKCIEPTOB, KOTOpas JOHKHA Obl1a mOAroTOBUTEL B 1987-1988 rr. moxman
I'enepanbHOlt Accambiien 0 TIOCIEACTBUAX TI100aTbHBIX U3MEHEHUH KinMarta. Kak n3BecTHo,
9Ta Oombimas paborta moiydnia panbHeimee passutre B 1990-2000 rr.: «Puo-92»
(Kondepennuas OOH mo okpyxaromeid cpefie ¥ pa3BUTHIO), puHsATHE [loBecTkn IHs Ha
XXI Bek, Kuorckuit mpotokon 1997 rona u mocnenyromye, BIUIOTh IO HEIaBHEH BCTpPEUH
npencrasuteneit 190 crpan na banu, o6cyauBiieii mpoOiemMbl H3MEHEHUS KIHMaTa.

S BuXKYy B 3TUX COOBITUSAX MPOJOJDKEHUE TOM OONBIION JeATENbHOCTH, KOTOpas
HaunHanach B 1970-1980 rr. psamom ydeHbIX, B MEPBBIX psAAax KOTOpBIX Haxoxwics Hukura
Hukonaesuu MowuceeB — y4eHbIH, MaTeMaTHK, (QHIOCO(, YETOBEK IHIUKIONEANIECKUX
3HAaHUU, MPeABUACBIINN OyayIIIee.

Briaaomuiics nexkan dusrexa

O. M. BbejionepKkoBCKHii,
akademux PAH, oupexmop Hucmumyma aemomamusayuu npoexkmuposanus (HAII)
PAH.

S Tak 4yBCTBYIO, YTO TENEPh MOs CyAb0a A0 KOHIIAa MOMX JTHEH OyAeT 3aKiIr04aTbcs B TOM,
4yTO 51 OyAy OCBEILATh POJIb JIIOJIEH, KOTOpbIe pouuu yepe3 dusrex.

MosxHO cka3atb, 4yTo y Hac ¢ Hukuroit HukonaesuueM cBsI3b OYEHb AaBHsSA, OUEHb J0JTas,
Y OYCHb HEMPOCTHIE ObUIM KOHTAKTHI M B3auMooTHOIIeHUs. Huknura Hukomnaesuy 7—8 net Obu1
JIEKaHOM OJIHOTO U3 (akynbTeToB MOCKOBCKOTO (PU3MKO-TEXHHYECKOTO MHCTUTYTA, U I OBl
ckazas, yto Hukura HukonaeBu4 BHEC HOBYIO BOJIHY — MHOKECTBO HOBBIX HJIEH W JI€N B
dusrex.

Sl mory ckazaTh, YTO MHE, PEKTOPY, MOCUYACTIMBUIOCH MUMETh TAaKOTO JIEKaHa: OH OBLI
OJIHUM U3 CaMbIX BBIJAIONIUXCS JIEKAHOB, XOTS B IIEJIOM y MEHs ObUIM OYEHb HEMpPOCTHIE
oTHoleHus ¢ HuM. (Jlasieko He y BceX ObLIM IJ1aIKue OTHOIIEHUSI ¢ MOHMCEEBbIM, HO 3TO YXKe
XapaKTepU3yeT HalINX KOJJIET U TO BpeMsi, B KOTOPOM MBI JKHITH. )

WM Ob10 OpraHM30BaHO MOIITHOE HAIpaBJICHUE MPHUKIIATHON MaTeMaTUKH, OHO BBIPOCIIO
U3 a’pOMEXaHUKH, a’po(dU3HKH, HOITO YyXKE OTOIUIO, a HaMpaBlIeHHE MPUKIATHON
MaTeMaTUKU U S3KOHOMHUKa OypHO JIBUHYJIOCH BIiepen. Beé aTo nenanock Ha unesx Mouceesa.
On y MeHs ObIBal pa3 B HEAENIO, U KaX[bli pa3 — MaKeT HOBBIX HJed. b0 mpuBIeYeHO
MHOI'O HOBBIX IPENOJABATENIed — Takas INOJMTHKA OKa3ajlach YpPE3BBIYANHO pa3yMHON M
OYEHb HYXKHOM.

W noctpoeHHslil cupeHeBbli kopnyc Pusrexa — 310 3aciayra MowuceeBa. OH ycnen B
KaKOe-TO IMOCTaHOBJIEHUE BOTKHYTh, Bucarh du3rex. [ToToM, Korjga oH yke OTOIIeN OT ITUX
JIeJ1, HaM C TPYJOM YAaJIoCh yAep KaTh CTPOUTENHCTBO ATOr0 Kopmyca B JlonronpyaHom.

A eme OBIJIO peIIeHo BBE3TH OONBINYI0 TeXHUKY Ha DPusrex. bblio MHOrO CHoOpoB, HO ¢
HUM CIIOPHTH, a BEpHEE pa3roBapuBaTh, MOKHO OBLIO €IMHCTBEHHBIM crmocoboM: «Hukuta
HuxonaeBuu, s cornacen». [locne Tpex pa3 «i cornacen», on ropopuit: «Hy nagno, Teneps s
BaM PACCKa)Ky HECKOJIbKO aHEKIOTOB.

U BOT Teneph OKa3bIBAETCs, YTO OBLIO CAENaHO HEMAJIo U OBLIO CAETaHO HEeIUI0XO.

Koneuno, MouceeB — 3TO BBIJAIONIMNCA YYEHBIH, OJWH M3 HEMHOTHX MEXaHHKOB,
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KOTOPBI BEJIMKOJICTHO 3HAJl MareMaTHKy. TpyaHO daXe OICHHTh, TO JU OH OOoJbIie
MaTeMaTHK, TO JIM OH OOJIbIIEe MEXaHHMK.

MgI KW Ha OQHOM IUIOIIAAKE C HHUM JIeT 15 M OBUIM MOCBAIIEHBI, K CUACTHIO0 WIH K
HECYaCThIO, B T€ TPYJIHOCTH, KOTOPBIC OBUTH B €70 M MOCH CEMbE.

Yro MOXHO cKa3zaTh B 3axiouenme? Huxkura HukomaeBuu ObUI Bcerga IOMOH HAEH.
Bcerna u Besne. S cumraro, uro Bropas mosnosuHa BI[ PAH Oputa cozgana MowuceeBbim. S
CUMTAl0, YTO Hapsy C BEIMKUMHU JIOJbMHU, KOTOpbIe 31ech, B BIl, Obmm u paborator,
MowuceeB — 3T0 04eHb 3HaUMMas purypa, UM ropautcs Best Poccust.

OH MBICJINJI I1002JIbHBEIMHA 0000 IICHUAMHA

I'. B. lodOpoBoabckuii,
akademuk PAH, Hucmumym skonozuueckozo noueogedoenus MI'yY

B cBoeit xu3an Hukura HukonaeBuu mpereprenn CI0XHYH 3BOJIOLUIO CBOMX 3HAHMM,
IIPOLIENT CJIOKHBIM KU3HEHHBIH MyTh yesoBeka B XX Beke. MHE 3TO OCOOEHHO IOHSTHO,
IIOTOMY 4TO 1 MOYTH OJHOTroAoK ¢ Hukuroit HukonaeBuyem, U mo3TOMY BCE NEPUIETHH €TI0
KU3HH MHE XOpOIIO TMOHATHBI. HayaB CBOIO TBOPYECKYIO KHM3Hb C IMPOOJIEM MEXaHHKH,
BBIUMCIUTENbHON MaTemaTtuky, Hukuta HukonaeBuu mocteneHHO pacmupsil Kpyr u chepy
CBOMX HAay4YHBIX HHTEPECOB, CBOEr0 TBOPYECTBA, MEPEXOJMJI KO BCE Oojiee KpPYMHBIM,
100abHBIM 0000IICHUSIM JKU3HU TPUPOJIBI M )KU3HH YEJIOBEUECKOTo OOIIECTBa, a B O3AHHE
roJibl CBOEH JKU3HU — U B3aUMOJEHCTBUSI YEJIOBEYECKOTO OOIIECTBA U IIPUPOIBI.

[lepeunThiBasi HEKOTOPBIE €0 pabOTHI B MOCJIEIHEE BpeMs, 1 00paTui BHUMaHUE Ha TO,
YTO, aHANU3Upysd Haumbojee KpyHHbIE JOCTH)KEHHS B oOjacTu ecTecTBo3HaHMs, Hukwura
HukonaeBuu BbLACTWI CHEAYIOIIUME TpU IoOalbHbIX 0000mmenus. [lepBoe — coznmanue
Hvutpuem  MBanoBuuem  MenzgeneeBbiM  3HaMeHUTOM  [lepuogumyeckoil  cUCTEMBI
KJIacCU(pUKALMU XUMUYECKHX 3JIeMeHTOB. Ha BTOpoe MecTo oH moctaBuil o6o0mienue MBana
MuxaiinoBuua CeueHOBa, KOTOPBIH pa3BHII KOHIICTIIUIO HEOOXOAUMOCTH U3YyUEHHS YeJI0BEKa
KaK CJIOKHOM LIEJOCTHOW CUCTEMbl, HaYMHAas C €ro (U3MOJIOTUU, JTYXOBHOTO PAa3BUTUA U
KOHYasi OTHOILIEHUSIMU C OKPYKaIOILel Cpeio U SIBIECHUSAMH KU3HU. U TpeTbe — 3T0, MOKET
ObITh, ceiluac MpPO3BYYUT HECKOJIBKO HEOXHJIAHHO, — TPETbUM TaKUM KpYNHEUIIUM
00o6mennem Hayku XIX Beka oH Ha3Ban yueHue Bacunus BacunbeBuua J{okydaeBa o mouse,
B KOTOPOM  CIOXKHEMIIMM  00pa3oM  CIUIETAIOTCS  BCE  IPOLECCHI, CBSI3aHHBIE C
B3aMMOJEICTBUEM JKMBOTO MHPAa W MUHEPAIBHOW INPUPOABI, KM3HU uenoBeka. Jlokydaes
MOKa3aJl, YTO MOYBa CBA3BIBACT B €MHOE 11€TI0€ BCIO Onochepy.

B 1988 romy B crathe «DKOJOTHsS YelOBEUECTBAa TIja3aMM MaTeMaruka» Hwukura
Hukonaesuu nucan: «IlouBa, MOUBEHHBIN MOKPOB 3aHUMAET KIIOYEBOE MECTO B OMOCE CYIIH.
He Gyner npeyBenuueHUeM CKa3zaTh, YTO MOYBAa — 3TO OCHOBa OHoOc(eEpbl, a MIoJopoHe
MOYBBI — 3TO OCHOBa OJlaromoJiyuusi yenoBedeckoro». Bor atu Mmeicnu u crnoBa Hukutel
Hukonaesnua yIuMBHUTENBHO COBPEMEHHO 3BydaT B IocienHue roasl. Ham teneps craino
MOHSTHO, YTO IOYBAa — 3TO JAJEKO HE TOJIBKO OOBEKT CENbCKOTO XO34HMCTBA, 3TO AANEKO
HE TOJIBKO IPOM3BOJICTBO NMPOAYKTOB IUTAHMS, XOTS MMEHHO MCIIOJIb30BaHHUE IUIOAOPOIUS
naet yenoBeuecTBy 98% Bceil ero nuiu. M HecMOTpst Ha 3Ty HE3aMEHUMYIO POJIb TIOYBBI, KaK
cTaHoBUTCA Bc€ Oosiee MOHATHBIM (0 ueM roBopun eme B. U. Bepuaackuii B XIX Beke),
MIOYBa — 3TO YHUKaJIbHAS CpeJla OOUTaHUsI )KU3HU.

Ha xondepenuuu B Puo-ne->Xanelipo, nocBsiieHHo rino6aibHeIM npodiiemam 6uochepsl
(1992 rox), Obuta chopMyarpoBaHa OCTpasi HEOOXOIMMOCTh COXPAHEHHS OMOJOrMYECKOro
pa3HooOpa3us Ha 3emJie, OT KOTOPOIro 3aBUCUT HOpMalbHOE (DYHKIIMOHHPOBaHUE OHOC(hEpHI.
Tak s X04y cka3aTh O TOM, YTO, MO JAHHBIM I'€HETHUKOB, 92% TE€HETHYECKOTO pPa3zHOOOpa3us
BUJIOB PAaCTUTEIBHOIO U )KMBOTHOTO MHUpa B CBOEH KM3HHU TaK WJIM MHAYE CBSA3aHO C MTOYBOMH,
U CIIEJJOBATEIbHO, BCE PA3roBOPHI O COXpaHEHHH OMopa3zHOooOpa3usi B MuUpe 0e3 COXpaHEHHs
pa3HooOpa3us MoYB MPOCTO OECIIOYBEHHBI.

3TO TIOHSI B ITO3/THUE oMbl cBoel km3HM Hukura Hukonaesmu MownceeB. U g moMHIO, Kak
OH aKTHUBHO y4acTBOBaJl B pabOTe HAIIMX CEMHUHApPOB MTOYBOBEJIOB, KOTOPHIE MPOXOUIN U B
Mockae, u B [lymuHe, u ctapasncs oka3aTb BCEMEPHYIO MOJAEPKKY Pa3BUTHIO TOYBOBEICHUS
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B Hatrel ctpane. CeroHs Mbl eMy OY€Hb OJIaroJJapHEI 3a 3TO.

Ho6asmo, uto Hukuty Huxomaesuua MowuceeBa JlokyuaeB WHTEpPECOBAI HE TOJIBKO Kak
MOYBOBEJI, OH €r0 HHTEPECOBAJ KaK CaMOOBITHBIM MBICIIUTENb, eile B XIX Beke MOCTaBUBIIUN
BOIIPOC O HEOOXOJMMOCTH H3YyYEHHUS COOTHOUICHHsS MNpUPOAbl M uenoBeka. Jlokydaes,
HaOIoasi YCWJICHHE 3aCyX B IOXKHBIX CcTensix Poccuu u majgeHue mioJopoausi 3HAMEHUTHIX
YEPHO3EMOB, C rOpPEYbl0 Ha3blBaJl YEJIOBEKA «MHUMBIM BJIACTEJIMHOM 3€MJIM». ITO
YAUBUTEIBHO  sipkas  xapaktepuctuka. Ilupora wmupoBo3spenuss [loxkydaeBa Kak
€CTECTBOUCIIBITATENII M MBICIUTENs MpuBlekasa BHUMaHue Hukutel Hukonaesuua,
O0COOEHHO, Kak s YyXe cKazal, Bero mno3auue roasl. K coxkaneHuto, mnoHUMaHUE
WCKIIFOUUTENIbHO Ba)XHOW pPOJM IOYB M IOYBEHHOI'O IOKPOBA B JKU3HMU YEJIOBEYECTBA M
Oourocdepsl B IIEJIOM JI0 CHX TTOp 0OIIIECTBOM HE BOCIIPUHSITO.

B sTOoM romy B pe3ynbTaTe€ MHOTMX YCWIMM YYEHBIX, OpPraHHW3aTOpPOB, CIELHUAIMCTOB
MockoBckasi ropoackas Jlyma mpuHsija 3aKOH O TOPOACKUX MOYBaX, IMOHSB, YTO MOYBBI U B
ropoJie WUrpalT HUCKIIYUTEIbHYIO pOJIb KaK IpUpOJHAs cucrema, oOecreduBarolias B
3HAYUTEJIbHOW MEpe YMCTOTY TPYHTOBBIX M MOJ3EMHBIX BOJ], BO3JyXa U MHOIOTO JPYTroro,
aBoT ['ocymapctBennas [lyma ®enepanbHoro CoOpaHusi, HECMOTpPS Ha TO YTO IpoBeia
HEOJIHOKPATHBIC CIYIIAHUS U YTCHHUS O HEOOXOIMMOCTH NPHUHATHS 3aKOHA 00 OXpaHE MOYB,
TaK 3TOrO 3aKOHA JIO0 CHUX MOp U HE MPUHSIA, CChUIASACh HA TO, YTO 3THU BOIPOCHI SKOOBI
OTPaXCHBI B 3eMENIbHOM Kojekce. Huuero momoO0HOro — B 3eMEIbHOM KOJIEKCE ITOYBBI
paccMaTpUBAIOTCA TMMOYTH IEIMKOM KaK O0O0JacTh TOJBKO CEIbCKOIO XO3SHCTBa. ITO
CJIEJICTBUE TIyOOKOTO HETIOHMMAaHUsSI BaKHOCTH TIOYBEHHOTO IMOKPOBA M OMOCHEpHI B KU3HU
YeloBeKa, KOTOpYH Tak 4YeTko cdopmynupoBan Hukura Hukonaesuu MouceeB —
HE MMOYBOBEJI, a MAaTEMATHK U BBIIAIOLIUICS MBICIUTENb XX BEKA.

B «opOute» MouceeBa

B. 1. I'ypmasn,

O00KmMoOp mexHuueckux HayK, npogeccop, oupexkmop Hccredosamenvckozo uyenmpa
npoueccos ynpasénenua Hucmumyma npozpammuvix cucmem PAH

O Huxute HukonaeBuue MouceeBe yxe MHOTO CKa3aHO M HAlKMCaHO €r0 YYCHUKaMU U
COTPYAHUKAaMU. S| — BBIXOJELl M3 JAPYroil Hay4yHOH IWIKOJIBI M HE ObUI €ro YYEeHHUKOM WM
Hay4yHbIM IIOCJIEJIOBATEIEM, TEM HE MEHEE 3a MHOTME TIOJbl HAIIEro OOIIEHHUS Yy MEHS
CJIOKUJIOCH BOCHPHUSATHE €ro Kak yuuTens B (OPMUPOBAHUM MOEH >KU3HEHHOH MO3UIMH, KaK
SAPKOr0 MpPHUMEpPa KPYIHOTO YY4E€HOI'0, Hay4HOIO JIHJepa C IIMPOKHUM KPYro30poM, YyTKOI'O
HACTaBHUKA HAYYHOM MOJIOJIeXKH, TPaXJaHUHA, MIEPEeKUBAIOIIET0 IPOoOIeMbl HAYKH, CTPAHbI U
YeJI0BEYECTBA KaK CBOU JINYHBIE.

Hamre 651u3k0€ 3HaKOMCTBO M COTPYIHHUYECTBO (IO CYIIECTBY He(OpMaIbHOE) HAa4yaioch B
1970-x romax, xorma st mepedpaiicss u3 MockBbl B MpkyTck mo mpuriamennto Mpkyrckoro
YHHMBEPCUTETA B KAYECTBE CIIELUAINCTA 10 ONTUMAJILHOMY YIIpaBJIeHHUI0. B 3T0 Bpems B Mupe
IUJIa OXMBJIEHHAs JUCKYCCHSl IO TIJIOOAJBHBIM 3KOJIOTMYECKUM IpoOieMaM, BbI3BaHHAs
HalryMmeBIIMMH pabotamu Poppecrepa—Menoysa nof arunoi Pumckoro kiny6a, n Hukura
HukonaeBnu Obul €e aKTHUBHBIM YYaCTHHKOM (IIPOCTO HE MOT UM He ObITh). B BocTtouHoi
Cubupu sTa TUCKYCCHsl NpENoMIIsIack B OCTpyro OopnOy 3a coxpaHenue baiikana, u 4,
MOJIOJIOM, POMAHTHUYECKHM HACTPOEHHBIM JOKTOP HAYK, OJCPKUMBIN >KEJIaHHEM IIOMOYb
pELICHUIO 3TOW MpoOJEeMbl, € HEMOKOJIEOMMOM BEpoil B MOTYIIECTBO MaTeMaTHUECKUX
METOJIOB, MMOBEPHYJ OT TPAJULMOHHBIX MPHUIIOKEHUH B aBHAllMM U KOCMOHABTUKE B CTOPOHY
HOBBIX 3KOJIOT0-3KOHOMMUYECKUX MPUIIOKEHHH.

ITonbITKM Kak-TO HCMHOJB30BaTh 3Ae€Ch pe3ynbTaThl doppecrepa—Menoy3a oka3aauch
HEYJAayHBIMU:  COOTBETCTBYIOLIME  MOJEIM  OBUIM  YUCTO  MMUTAlMOHHBIMH U
HE MOJICPKUBAIHUCH 001IEH METOJ0JI0THEN, HE MOTJIU OBITh IPUMEHEHBI K JPYroMy 0OBEKTY,
TakoMmy Kak baiikanbckuii perno. IIpumuiock 3T0 KpUTUYECKH OCMBICITUTD, C(HOPMYIHPOBATH
COOCTBEHHYIO KOHIIEMIIMIO, OCHOBaHHYIO Ha 3BOJIOIMOHHOM PAa3BUTUU KIACCHUECKHUX
MOJIEJIE SKOHOMHMKHU KaK 3KOJIOr0-d’KOHOMHUYECKUX C NMEPCIEKTUBOW NMPUMEHEHHS METOJI0B
Teopun  ynpasieHus. W paGora momuia npu  ydacTMM —NpEACTaBUTENEH  pa3HbIX
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CIeUaIbHOCTEN (B OCHOBHOM MOJIOJIBIX).

EcrecTBenHo, s okazaiics B moisie 3peHus Hukutel HukomaeBuua, «B ero opOute», u
MOJTYYHJI Cpa3y K€ U CEPhE3HYI0 METOJIOJIOTHUECKYI0 U MOPAIBHYIO MOMJIEPKKY, YTO OBLIO
O4YEHb BAXHO B TOT MOMEHT IpPU JOBOJBHO CKENTHUYECKOM OTHOLIEHWH MECTHBIX
TPaAUIIMOHHBIX MaTeMaTukoB. Hampumep, on npucnan B UpkyTck HaM «B MOMOIIb» CBOETO
onmxkaiimero corpyanuka goktopa O. I1. iBanmioBa, akTUBHO paboTaBIIEr0 B TO BpeMs
BMecTe ¢ HblHEIHUM akagemMukoM PAH A. A. IleTpoBbIM Haj MOJAENSIMH 3KOHOMHYECKOMN
JUHAMHUKHU, U 3TO ObLIO OYEHb CBOEBPEMEHHO U 4pe3BbIYaiiHO mose3Ho. [lepBrie ke (kak u
MOCJICIYIONIME) HAIIM Pe3yJIbTaThl MOJACIUPOBaHUS balKalbCKOTO pEruoHa aKTUBHO
oOcyxJanuch Ha 3HAMEHUTHIX cemMuHapax u 1mkoiax H. H.MouceeBa u mnpocto
He(OpMaIbHO B Y3KOM Kpyry. IIpw 3TOM HYKHO OTMETHTH €r0 OOBEKTHBHOCTH B OIIEHKAX
(«MHE HE HpaBUTCS Balla KOHIEMIMS M MOJENb, HO HUYEro JYYILEro s He BHXKY, JaBaiTe
paboTaTb ¢ HUMKY).

B konme 1980-x Hukura HwukonaeBuu HacTosii Ha MoeM mnepeesne B IlepecnaBib-
3anecckuii, B HOBBI WHCTHTYT mporpammubix cucteM PAH, kyma on, yxe Oynyuud B
OTCTaBKE 1O OCHOBHOMY MecTy paboThl B BI] PAH, Obut mpurnaiieH B KayeCcTBE COBETHHKA
nupekropa. Mmes  Obutla  momoub  gupektopy, mpodeccopy  A. K. Alinamassny,
B (hOpPMUPOBAHUH HAYYHBIX HAIIPABJICHUN, BOCIPOU3BECTHU 3[ECh «UPKYTCKOE» HampaBlicHUE
W pa3BUBaTh €ro Jajee Ha HOBOM 0a3e, a UPKYTCKHUE JieJla TepefaTh CBOUM YXKe
«ornepuBLIMMCs» ydyeHHKaM. CBouMu coBeTaMu, aBropuTeToM M cBszsimu H. H. Moucees
BCSYECKH TOMOTal 3TOMy. B pe3ynbraTte ObUI HHHIIMAPOBAH M BBITIOJHEH P HOBBIX
IIPOEKTOB, CBSI3aHHBIX C MOJEIIMPOBAHUEM M CUCTEMHBIM aHAJU30M PETMOHOB, B TOM YHUCIE
JIBa KpYIHBIX MexayHapoaubix mnpoekta TACUC, u opraHu3oBaH HOBBIM WHCTUTYT
peruoHanbHOro  npoduisi —  Poccuiickuif ~ HAay4HO-MCCIEAOBATENbCKUNA  MHCTUTYT
pEruoHANIBHBIX TpobIieM (110 JIMHUK MUHOOpa30BaHus).

Hame cotpyanuuecTBo mpoaosmkanock 10 KoHna 1990-x rogos. 1o ObUIO BpeMs OYEHb
TECHOTO U IUIOJIOTBOPHOTO TBOPYECKOTO M UeJOBe4YecKoro odOmenusi, u B [lepecnasie,
B U3BECTHOM JOMHKE MounceeBa — MaJ€HbKOM KOTTEIKE€ Ha TEPPUTOPUM MHCTUTYTA, U B
MockBe — Ha kBaptupe Huxutsl HukonaeBnua B 0OCTaHOBKE yr0Ta M TIOCTEIPUHMMCTBA,
CO3MaHHOMN ero cympyroii AHtoHuHoi BacunbeBHoil. B Oecemax oH MeHs Bcerja mopakan
CBOEH HEOOBIKHOBEHHOM dpyAHIINEH, HECTAaHAAPTHBIMU (DUIIOCOPCKUMH BO33PEHUSIMH U JaKe
MOJUTUYECKOW HWHTYUIMEH (KOTopas, MO-BHAMMOMY, BbIpaboTanach Oiaromapsi BBICOKOM
rpaxkaancTBeHHocTH). Hampumep, oH mpenckasan npe3uaeHTcTBo EnbliHa erie B COBETCKUE
BpEMEHa, KOTJja Mbl BMECTe HAOII0JalIi 110 TEIEBU30PY OJTHO U3 «KPAMOJBHBIX» €NbIIMHCKUX
BBICTYIUICHUM (TOT/Ia B 3TO OYEHB TPYAHO OBLIO TTOBEPHTH).

S BcomuHaro BpemeHa ¢ Hukutoit HuxonmaeBuuem ¢ OOJNBIION TEMIOTON U YyBCTBOM
0JIaroIapHOCTH, KOTOPHIE, HABEPHOE, MWCIBITHIBAIOT W MHOTHE JPYrue JIOJIH, KOTOPHIM
MOCYACTIIMBUIIOCH paboTaTh M OOIIATHCS C STUM 3aMedaTeIbHbIM YeTOBEKOM.

MomuceeB npenocreperaer

B. 1. Ocunos,
akademuk, oupekmop Hucmumyma zeosxonocuu PAH

Huxuta Hukomaeud MowuceeB ObUT SHIUKIONEAUCTOM HAyKH, 3TO HW3BECTHO BCEM.
Ho mocnennue rospl ero *U3HW B OCHOBHOM OB CKOHIIEHTPUPOBAHBI HA U3YYCHHUH OJHOMN
W3 BaXHEWIIUX COBPEMEHHBIX MPOOJSIeM — TMPOOJEeMbl B3aWMOJCHCTBUS YEJIOBEKA W
OKpYXaroIllel cpeapl, MNpodIemMbl OyAylIero dYeloBEYeCKOW IMBMWIM3aMH. Hukuta
HukomaeBnu, Hajo cKa3aTh, HE BOCIPUHUMAJ DKOJIOTHCTOB, HEIOJIO0JMBAII ATAPMUCTOB, U
TEM HE MEHEE OH OJMH M3 HEMHOTUX, KTO BO BECh TOJIOC 3asABUJ, YTO €CIM Mbl HUYETO
He OyJieM MpeanpuHUMATh, TO YK€ B 3TOM CTOJICTHH YEJIOBEYECTBO BIUIOTHYIO MOJOMAET K
HKOJIOTUYECKOMY KPHU3UCY.

['oBopst 0 mpobneme aerpagaii MPUPOTHON CPEJIbl, HAIBUTAIOIMIEMCS KOJIOTHYECKOM
kpusuce, Hukuta HukonmaeBUY HEOJHOKpPATHO MOMYEPKUBA T€ OCHOBHBIE INPU3HAKU, TE
OCHOBHBIC WHJIUKATOPBI, KOTOPHIE CBUIETEILCTBYIOT O €r0 MPHUOIMKEHUH, K YUCTY KOTOPBIX
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OH OTHOCHJI ¥ TIOTEPIO CITIOCOOHOCTH K CAMOBOCCTAHOBIJICHUIO OMOC(EphI, U YMEHBIICHUE HIIH
Jierpaaiiio OMOJIOTHYECKOTO Pa3HO00pasHsl.

K uncny BakHEHIIMX ToOKas3aTeneld NpUOMMKAIOUIETOCs KpH3HCa CIEAYeT OTHECTH U
KOJIOCCAJIBHBIN POCT MPUPOJHBIX KaTacTpo( B MOCIEIHUE TOJIbl HA 36MHOM IlIape U B HalleH
cTpaHe B 4acTHOCTH. HyXHO CKa3aTh, 4TO 3TOT NPOLECC HOCUT TIO0AIBHBIA XapakTep H
TeCHEHIIUM 00pa30M BIIMCHIBAETCS BO BCIO MPOOJIEMY OXpaHbl OKPYKAIOMIeH cpe/ibl U BO BCIO
npoOJjeMy, CBSI3aHHYIO C Jerpajalued 3TOMl cpenbl W MPpUOMDKAIIMMCS Kpu3ucoMm. Bo
BTOpOil mojoBrHEe XX CTOJETHS HAOIIOaeTCs POCT MPUPOAHBIX KaTacTpod, UX KOJIHMYECTBO
3a TOJIBEKa YBEIMYWIOCh B S pa3. U cellyac NpakTHUYECKH TIOCTOSHHO Mbl CJIBIIIUM
coob1eHus: 00 ATUX KaracTpodax, KOTOPhIE COMPOBOXKIAIOTCS OIPOMHBIMU COLIMATIBHBIMU U
MaTepHaIbHBIMU ITOTEPSMH.

Ecnu roBopuTh 0 MpUYMHAX TAKOTO POCTA, TO UX HECKOJBKO, TECHO CBS3aHHBIX, KaK s yXKe
CKazall, ¢ o0mieil mpoOIeMoil TEXHOTCHHOT'O BO3CHCTBUS YEJIOBEKA HA OKPYKAIOIIYIO CPEIy.
K umncny Takux OpUYMH CTOUT OTHECTH HEOTPAHWYEHHBIH POCT HACENEHUS 3eMJIM, POCT
ypOaHM3aMu M TEXHOTCHHOTO BO3JCHCTBUS Ha OKpykaromylo cpeay. K nmerpamanum
MPUPOIHOI cpesbl 106aBIIIOCh HAOII0JaeMoe HbIHE TT100aIbHOE U3MEHEHUE KIuMaTa 3eMIIu.

Poct runpomereoponorndueckux Karactpod Ha 3emiie CyIEeCTBeHHBIM 00pa3oM orepeskaeT
poct reonoruueckux karactpod. U ceitwac 80% karactpod Ha 3eMHOM MIape CBS3aHO C
TUIPOMETEOPOIIOTMUECKUMHU TPOLECCAMH.

DTO CBUAETEILCTBYET O TOM, YTO AETpajalvs NPUPOIHON CPebl CYIIECTBEHHBIM 00pa3oM
BIMSIET Ha B3auMoJeicTBHE TUApocdepsl U artMochepsl 1 B KOHEUHOM HTOT€ MPUBOAUT K
WHTECHCU(PHUKAIIUU TPUPOTHBIX IIPOIECCOB B 3TUX cpepax, KOTOpbIe HOCAT KaTacTpohudecKuit
xapakrep. B To Bpems kak Treosornueckas cpeaa Ooiee HMHEpTHA, IOITOMY MeEHee
YyBCTBUTEIbHA K H3MEHEHHSIM OKPY>KAIOIIEH Cpebl.

Cutryauusi OCIIOXHSETCS €Ile M TeM, YTO Hapsaay C MPUPOAHBIMU KaTacTpodamu
TEXHOICHHOE BO3JCHCTBHE 4eloBeKa Ha Ouocdepy MNPUBOAUT K 0Opa3oBaHUIO Tak
HA3bIBAEMbIX TEXHO-TIPUPOAHBIX ONACHOCTEH (T. €. OMAcCHOCTEH, MHULMHUPOBAHHBIX CaMHUM
YEeJIOBEKOM), KOTOPbIE paHbIlle OTCYTCTBOBAIM B 3eMHOM kope. K unciy Takux mpuUpOIHBIX
OIIACHOCTEHN OTHOCSATCA: HAaBEJIEHHAs! CEHCMHYHOCTb, OIyCKaHUE TEPPUTOPUH, MOATOIICHUS,
TEXHOTC€HHO-(U3UYECKUE pPa3TUYHbIC TIOJS U T. 1.

B Teuyenue Bcero XX CcTOJETHSI B PE3yJIbTaTE€ PAa3BUTUS MPHUPOIHBIX KaTacTpod Moruoim
OKOJIO 8 MJIH YEJIOBEK U €Il HECKOJIBKO MUJUIMAP/IOB YEJIOBEK MOCTPaIaiH.

Eme Oonee 3HauMTenbHBl MaTepUalbHbIE YIIEPObl, HPUHECEHHbIE MPUPOIHBIMU
katactpodamu. Ceifuac obmue MaTepuagbHble yIIEpObl MPUPOJHBIX KaTacTpod MpPEeBBICHIN
120-150 mapna mosut. B ron. M o mporHo3aM MOXHO OXHIATh, 9TO YK€ K CEpeIHHE HAIIeTo
CTOJIETUS] CYMMapHBI yiiepo oT mpupoHbIX KaTtacTpod npeBbicuT 300 Mipa 1051, B TO.

B nameit ctpane Hambosee «ymepOOHOCHBIM» TMPOIECCOM 3a TOCIEIHUE TOAbl OBLIO
Hedreropckoe 3emnerpsicenue (1995r1.), oHO yHecno Oosiee ABYX THICSIY UEIOBEUECKUX
KU3HEH M NOpUYUHWIO OoJbpmiol MarepuaibHbll ymepO. K coxanenuto, mnocnenctBus
HedTteropckoro 3emnerpsiceHust He yCTpaHEHBI 0 CHX TOP.

Cka3zaHHOE€ CBHUJAETEIbCTBYET O TOM, 4YTO MPUPOJHBIE KaTacTpo(bl CTaHOBSTCS
cepbe3HeHInuM  (GakTopoM, MPENATCTBYIOUIMM YCTOMYMBOMY pa3BUTHIO SKOHOMHUKH, U
YeJI0BEYECTBY HEOOXOIUMO CPOYHO MPEeAIPUHUMATh Kakue-To ycunus. [loaromy B 1995 romy
B Mokorame (SInmoHust) cocrosnack KOH(EpeHus, KOTopas NpuHsIIa TPUHIUIHAIBHO HOBYIO
porpaMMmy Ui IPaBUTEILCTB BCEX CTpaH, U OHA ObUIa OCHOBaHAa HAa HOBOM IMPUHIUIE —
€CIIM paHbllIe BCE NpOrpamMMbl ObUTM HalleJIeHbl Ha JUKBUIALMIO OMACHBIX MOCIEICTBHNA
MPUPOJHBIX KaTtacTpod, TO HOBas MporpaMMa IMpOBO3IJIAlIaIa IPUHILIMIT TPEIYNPEXKIAECHUS U
IPUHIUI TPOTHO3UPOBAHHUS MPUPOIHBIX KaTacTpod. ITO NPUHIMIHAIBEHO HOBBIM MOJX0M, U
MHOTHE CTpaHbl ceiiyac mepecTpauBaroTCs Ha 3TOT MOAXO/I.

B pamkax nokoramMckoil KOH(pEpEeHIMH HCKIIOUUTENFHO BAXKHYIO POJIb 3aHUMAET BONPOC
OLICHKH TIPHUPOJTHBIX PHUCKOB. OTIEHKM HAYYHBIX PHCKOB JIOJDKHBI TTO3BOJISITH MOJOWTH K
IPOTHO3UPOBAHUIO MPUPOIHBIX KaTacTpo( Ha HAYYHOH OCHOBE M TEM CaMbIM YMEHBIIUTH MX
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MOCJIEACTBHSI.

K coxanenuto, Mbl enie He MOKEM IPEIOTBpaIlaTh MHOTHE KaTacTpodbl, OOIBIINHCTBO
KaTacTpod, IOITOMY €AMHCTBEHHOE, YTO MOXHO C/IENaTh B 3TOM IUIaHE, — 3TO CHHU3HUTH UX
paspylapime nocjaeacTBus. BoT B paMkax 3TOH HOBOM CTpaTerwy, MOKOTaMCKOW, Mepen
HAyYHBIM COOOIIECTBOM CTOHMT HECKOJBKO BKHEHIINX 3a]la4, K YHCITy KOTOPBIX OTHOCSTCS:
nepBoe — MACHTU(UKAIMS IPUPOAHBIX OMACHOCTEH U PUCKOB M UX KapTorpapupoBaHue Ha
pa3IMYHBIX MACIITAaOHBIX YPOBHSX, OTBEYAIONIUX TOCYJAPCTBEHHON CTPYKType OpraHoB
YIPaBJICHUS] TEPPUTOPUEH.

B stom mnane y Hac yxe ecTh 3aMmeTHbie ycrexu: B 2005 r. BbllIen aTiac MPUPOIHBIX
OMACHOCTEW CTpaHbl, KOTOPHIM BKiItoYaeT 140 KapT pa3idyHOrO 3HAYEHUS M Pa3IMYHBIX
OTIaCHOCTEH, a COBCEM HE3a0JIr0 JI0 3TOTO BBIILIA HIECTUTOMHAsE MOHOTpadusi O IPUPOIHBIX
omacHocTsax Poccuu, rae nmpuBeneHa X WACHTUQUKAIHS.

Bropas 3amaua — pa3paboTKa U COBEPIIEHCTBOBAHUE METOOJIOTUU OLEHKU MPHPOTHBIX
PHUCKOB, pa3paboTka MeTo/10B 00pbObl ¢ HUMHU. BOT 3Ta 3a7aua — YUCTO IKOJIOTUYECKAs U
HOCHUT ()yHJIaMEHTAJIBHBIN XapaKTep, MOTOMY YTO €IIe JAJIEKO JI0 MOJIHOW SICHOCTH, KaKUM
00pa3oM OLIEHUBATh PUCKH, KAaK CleJaTh 3TH OLIEHKH TaKMMH, YTOOBl OHM JEHCTBUTEIHHO
ObLTM HAIIPaBJICHBI HA CHUYKEHUE TTOCIICICTBHIA.

Tperbe — yCTaHOBJIEHUE M 3aKOHOAATENIBHOE YTBEPKIACHUE BEIMYMHBI JOMYCTUMBIX
PUCKOB. DTO OYEHb BAaXKHBIM aCHEKT, OH JOJDKEH JIeKaTb B OCHOBE TEXHUYECKUX U
PErylUpYIOIIUX  3aKOHOAATEIbHBIX TpeOOBaHUM, TMOTOMY 4YTO HENb3s JOOMBATHCS
aOCOJIIOTHOIO HYJIEBOI'O pHCKa, B HAIEH JEATENbHOCTH HEOOXOAMMO YCTaHABIMBATh
COLIMAJIbHO JTOMYCTUMbIE PUCKU B CTPOMUTENIbCTBE, B CO3JaHUU HAyYHBIX MAIIMH, B OCBOEHUU
HOBBIX TEPPUTOPUH U T. [I.

W wnakoHeln, AeKJIapupoBaHUE MPUPOTHON O€30MacCHOCTH XO3SHCTBEHHOTO OCBOCHHUS
TEPPUTOPUU TPU  CTPOUTEIBCTBE M  OIKCIUTyaTalldd OTBETCTBEHHBIX COOPYKEHUH.
JexnapupoBaHue MpUPOAHON OE30MaCHOCTH — BOT Ype3BhIYANHO BaKHBIN acriekt. [Ipexne
YeM YTO-TO CTPOWUTh, BBOJUTH WM PEKOHCTPYHUPOBATH, HYKHO IPOBOJUTH OICHKY
NpUPOJHON omacHOCTH. CKaxkeM, Takoe MEpPOIpHUATHE, KaK CTPOUTEIBCTBO OJUMITUUCKUX
00BEKTOB B CEHCMOOIIACHOM palioHe, TpeOdyeT WMEHHO Takoro moaxoxa. [Ipexme yem
CTPOUTD, CHELUATHUCTBI JIOJKHBI CKa3aTh — MOYHO JM CTPOUTH 3/1€Ch, U €CIM MOXKHO, 4TO
HY)KHO TIPEANPUHSTH, YTOOBI MUHUMHU3UPOBATH MPUPOTHYIO OMTACHOCTD.

K coxanenuto, Haia cTpaHa uAeT B 0OOpaTHOM HAaNpaBICHUH — COBCEM HEIABHO OblLia
OTMEHEHA DJKOJIOTMYECKas 3KCIEepTU3a, 3TO 3HAYUT, YTO MPEIOCTABISIETCA TOJHEHIIas
BO3MOKHOCTh BCEM HAIlUM HMHBECTOpaM, OpraHU3alUsM 3acTpauBaTh, OCBauBATh
TEPPUTOPHUIO TaK, KaK UM XOYETCS, YTO HA3BIBACTCS, MO UX COOCTBEHHYIO OTBETCTBEHHOCTD.
A OHM TIOHMMAIOT, YTO 3a KaracTpody, ecnu oHa ciyuutcs net 5, 10, 50 cmycts mocne
BO3BEJIeHUS! 00BEKTa, HUKTO C HHUX YK€ He ciupocuT. Iloaromy-To B Hamiedt ctpane Oynet
MPOJIOIHKATHCS POCT COLMATBHBIX WM MaTepUAIBHBIX YIIEpOOB OT MPUPOIHBIX KaTacTpod.

AP0 3EMJIN U PO KIIETKHU —4YTO OBILIETO?

Anekcanap BaagumupoBuu MapkoB, 0Jokmop oOuonocuueckux Hayk,
cmapwiui

Hayunwlit compyonuk Ilaneonmonozuueckozo uncmumyma PAH

«OxoJorus u xKu3Hb» Ne9, 2010

Cynn0a xu3Hu Ha 3emJie pemiajach nNpumepHo 2,6 mupa Jer Hazaa. Beauwuaidmmid

IKOJIOrMYEeCKHMH KPHU3UC COBNAJ ¢ KPYNHEHIIMM 3JBOJTIOIHMOHHBIM CKaykoM. byab
KaracTpoda 4yTh CHJIbHEe, IVIAHEeTA HABCEr1a MOIJia Obl 0CTAaThCA 0e3:Ku3HeHHOol. byab

OHa cja0ee — BO3MOXKHO, OaKTepMd M MO ced [JeHb ObLIM Obl €IMHCTBEHHBIMH
oouTareasiMu 3emJin...
IHosiBN1eHNe JIYKAPHMOT — JKMBBIX KJIETOK, 00JaJal0IIUX SIAPOM, — BTOpOe M0

3HAYUMOCTH (T0cJ/Ie 3apOosKAeHHs CaMoil JKU3HM) coObITHE OUOoJI0OTHYecKoil IBorounu. O
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TOM, KOT/1a, KaK U M04eMy NOSIBUJIOCH KJIETOYHOE SIAPO, U MOIeT peyb.

Kuzup Ha 3emiie mpolwia JOJATHM TMyTh Pa3BUTHS OT MEPBOM KUBOM KIETKH 10
MJICKOMUTAIONINX U 4elioBeka. Ha 3ToM myTu ObLIO HEMaso 3MOXalTbHBIX COOBITUH, CIIEIaHO
MHO>KECTBO BEJIMKHX OTKPBITHH W T€HHaIbHBIX n300peTeHuil. Kakoe M3 HUX ObLIO caMbIM
r1aBHBIM? MoskeT ObITh, (POPMUPOBAHME YEIOBEUYECKOIO MO3ra WIJIM BBIXOJ )KHBOTHBIX Ha
cymy? A MOXeT ObITh, MOSBJICHHE MHOTOKJIETOYHBIX OpPraHU3MOB? YUEHbIE TYT HOYTH
CAVUHOAYIIHBI:  BEIMYANIIMM  JOCTH)KEHHEM HBOJIIOIMU  CTaJl0 TMOSBJIEHUE  KJIETOK
COBPEMEHHOT0 THIIa — C SAIpPOM, XPOMOCOMAaMH, BaKyoJsIMU M TPOYUMHU OpTraHaMu,
TPYIHOIIPOU3HOCUMBIE Ha3BaHUSI KOTOPHIX Mbl CMYTHO MOMHHMM CO IIKOJIBHOM CkambH. Tex
CaMbIX KJIETOK, U3 KOTOPBIX COCTOUT B TOM YHUCJIE U HAIlle TEJIO.

A BHayane KJIETKH ObUTM cOBceM JApyruMu. He ObTIO y HUX HH slep, HU BaKyoJei, HU
JIPYTUX «OPraHoB», a XpoMocoma Oblila BCEro O/Ha, U uMesa oHa Gopmy Koibla. Tak u 1o
cell JIeHb YCTPOEHBI KJIETKHM OakTepuil — mepBbIXx oOutatenei 3emun. Mexay 3TUMH
NEPBUYHBIMH KJIETKaMHU M COBPEMEHHBIMU, YCOBEPUICHCTBOBAHHBIMH — IIPOMACTh KyJa
OosblIer0 pa3Mmepa, 4YeM MEXIy Meny3oi u denoBekoMm. Kak jxe mnpupoge ynajioch
Mpeoa0JIETh ee?

bakrepuajabHbIii MUp

Munuapa net, a To 1 6osblie, 3emiis OblUla HAPCTBOM OAaKTEpHid. YKe B caMbIX JPEBHUX
0CaJIOUHBIX MOPOJAaxX 3€MHOM KOpbI (MX Bo3pacT 3,5 MusuiMapza JieT) oOHapyKeHbl OCTaTKU
CHHE-3€JIeHbIX BOJOpOCIEH, WIM LUAHOOAKTepUH. DTH MHMKPOCKOIUYECKHUE OpraHU3Mbl
OPOIBETAIOT M TOHBIHE. 3a MWUIHApPABl JIET OHM MOYTH HE U3MEHWIHCh. OJTO OHH
OKpAIlIMBAIOT BOJIY B 03e€pax M MpPyAax B SPKUI roay0oBaTO-3eJeHbIN IIBET, U TOTJa TOBOPST,
yTo «Boma 1BereT». CuHHe-3eleHble BOJOPOCIM — OTHIOAb HE CaMble MPUMUTHBHBIE H3
6axtepuil. OT 3apo’KACHUS >KU3HU 10 MOSBICHUS IMAHOOAKTEpH, CKOpee BCEro, MpoLUIN
MHOT'HE MHJUIMOHBI JIET BOJIONUH. K coxkaneHno, HUKaKuX CIIEJ0B T€X APEBHEHIINX SMO0X B
36MHON KOpe He COXpaHWIOCh: OecromagHoe BpeMs U TeOJIOTMYeCKHe KaTaKJIM3MbI
YHUUTOXXUJIM, TIEPEIJIaBUB B PaCKaJCHHBIX HEJPax, BCE OCAOYHBIE MOPOJbI, BOSHHUKIINE B
NepBbIE COTHU MHJUIMOHOB JIET CYIIECTBOBAHUS 3EMIIH.

[{uanoOakTepuy — OpraHU3Mbl HE TOJBKO JPEBHHE, HO M 3aciyKeHHble. IMEHHO OHU
«n300penn» xnopopmint u GorocuaTes. X He3aMeTHBIN TPy B TEYEHNE MHOTHX MHJUIMOHOB
JeT TMOCTENEHHO o0OoraTuil OKeaH U aTMoc(epy KUCIOPOIOM, YTO CAETAN0 BO3MOXKHBIM
NOSIBJICHHE HACTOSIIMX PACTEHWH M JKUBOTHBIX. [loHadamy Bech KHCIIOPOJ YXOIMJI Ha
OKHCIICHHE PACTBOPEHHOIO B OKeaHe »kene3a. OKUCICHHOE KeJle30 BBINAAaIo B OCAA0K: TaK
00pa30BaMCh KPYIMHEUIIHE 3aIeXKH KENE3HBIX pyd. TONbKO KOrhga ¢ IKele3oM ObUIo
«ITOKOHYEHO», KUCJIOPO/I CTaJl HAKAIIJIMBATHCS B BOJE U MOCTYIATh B aTMochepy.

He menee mwmuapaa jier nuaHoOakTepuu ObUTH Oe3pa3felIbHBIMU XO035€BaMH 3€MJIU U
MOYTH €JMHCTBEHHBIMU ee obuTatensiMu. JlTHo MupoBoro okeana 6bU10 YCTJIaHO roJy0OBaTO-
3eJICHBIMH KOBpaMH. B 3THX KOBpax, IHaHOOAKTEpUAILHBIX MaTax, BMECTE C CHHE-3eJICHBIMU
KUK U Apyrue Oaktepuu. Bce oHM ObLTH MpeKkpacHO MPUCIOCOONIEHBI U JPYT K IPYTy U K
CYpOBBIM YCIIOBUSIM NEPBOOBITHOTO OKeaHa. B To Bpems — apxelickyro 3py (apxeil) — Ha
3emsie ObUIO OYeHb kapko. borartas yriekuciasM ra3oM arMocdepa co3gaBajia MOIIHBIN
napHUKOBbIN 3Qdekt. M3-3a 3TOr0 K KOHIYy apxes MupoBoil okean Harpencs 1o 50—60°C.
PacTBopsisick B BOZE, YIVIEKHCIBIA Ta3 MpeBpamajics B KHUCIOTY; TOpsSYMe KHUCIbIE BOJbI
00JTyJanuch KECTKUM yibTpaduoseroM (Beap y 3eMiu emie He ObIJI0 COBPEMEHHOM
aTMocdepbl CO CIacUTEeNbHBIM O30HOBBIM IIUTOM). B1o6aBok B BOae OBLJIO pacTBOPEHO
OTPOMHOE KOJMYECTBO SAOBUTHIX COJEH TSHKEIBIX METAIUIOB. [lOCTOSHHBIE H3BEPKECHUS
BYJIKAHOB, BHIOPOCHI M€IJIa U Ta30B, pe3KHe KojeOaHHs YCIOBUI OKpy»Karollel cpeasl — Bce
9TO OTHIO/b HE YIPOIIAIO KU3Hb TIEPBBIM OOUTATEISIM TTAHETHI.

Pa3zBuBmIMEeCsT B Takoil HerocrenpuUMHOW cpene OakTepuanbHble cOoOIIecTBAa ObLIH
HEBEPOSITHO BBIHOCIHMBBIMH M YCTOMYMBBIMU. [3-3a 3TOTO HMX O3BONIONHS [UIA OYECHb
MeniaeHHo. OHM yke OBUTM MPHUCIOCOOJEHBI IMOYTH KO BCEMY, M UM He3ayeM ObLIOo
COBEpIIEHCTBOBAThCSI. UTOOBI JKM3HBP Ha 3emiie Hadana pa3BUBATBCS M YCIOXKHATHCA,
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TpeboBanack kartactpoda. HeobOxomumo OBUIO pa3pymIMTh 3TOT  CBEPXYCTOMUYMBBIN
OakTepuaNbHBI MHp, Ka3aBIIMHCS BEYHBIM M HEPYIIMMBIM, YTOOBI OCBOOOIUTH JKH3HEHHOE
IIPOCTPAHCTBO ISl 4Er0-TO HOBOTO.

IlnanerHasi katacrpoga — o6pa3oBaHMe 3eMHOI0 AApa

JlonroxnanHas peBOJIIOLMS, MOJOXKUBIIAs KOHEL| 3aTSHYBIIEMYCSl 3aCTOI0 M BBIBEILIAs
JKU3Hb U3 OaKTepUalIbHOIO «TYIHKa», mpousonuia 2,7—-2,5 MuinapaoB JIeT Ha3zajl, B CaMOM
KoHIEe apxelckoi 3pbl. Poccuiickue reosmoru O. I'. Copoxtun u C. A. YiIakoB, aBTOpPbI
HOBeIel (uU3NYecKol TEOopuM pa3BUTHUS 3€MJIM, PacCUMTalIM, YTO B 3TO BpeMs Halia
IUTaHETa TMOJBEPIJIACh CAMOMY KPYITHOMY M KaTacTpO(pHUECKOMY NPEoOpa30BaHMIO 3a BCIO
CBOIO HUCTOPHIO.

[To mx runorese, MPUUMHON KaTacTpo(bl CTAJO BO3HUKHOBEHHE Yy HalIeW IUIaHETHI
xene3Horo sapa. C MmoMeHTa 00pa3oBaHusl 3eMIIH J0 KOHIIA apXesl B BEPXHUX CJIOAX MAaHTUU
HaKalUIMBaJIaCh pACIUIaBJIEHHAas CMeECh Xeie3a U ero aAByxBajieHTHoro okcuaa (FeO).
[Ipumepno 2,7 Musmap/a JIeT Ha3aJ Macca 3TOro pacijiaBa MpPeBbICKIIA HEKUHM MOPOT, MOCIe
Yero TsDKeNasi, BsI3Kasl, paCKaJIeHHAas XKHUJIKOCTh OYKBaJIbHO «IIPOBAIMIACEY» K HEHTPY 3EeMIIH,
BBITECHUB OTTyJa €€ I[EepBUYHYI0, Oojiee JIETKyl0 CeplALEBUHY. OTH TpaHINO3HbIE
NepPEMELICHHS] OTPOMHBIX MacC BEIECTBA B HEApax IJIAHETHI Pa30PBAIU U CMSUIA €€ TOHKYIO
MOBEPXHOCTHYIO 000JI0UKY — 3eMHYI0 Kopy. [loBcrogy wu3Bepramuch BynKaHbl. J[peBHUE
MaTEpUKH COIM3UINCH, CTOJIKHYJIUCh U CIUJINCHh B €IMHBIM cynepMaTepuk MoHOrew — Kak
pa3 HaJ TEeM MECTOM, IJE JKUJKOE >Kele30 MPOTEKIO B IIyOb IJIaHeThl. Beimeamuve Ha
MOBEPXHOCTh TJIYOMHHBIC TOPOABI BCTYNHIM B XHMHUYECKYIO PEAKIHUI0 C aTMOC(HEpHBIM
VIJEKUCIBIM Ta30M, MU OYEeHb CKOpPO B aTMocdepe MOUYTH HE OCTajJoCh YIIEKUCIOTHI.
[TapuukoBsiii 3¢ dext cTanm ropaszgo ciadbee, 4TO MPHUBEIO K CHIBHEHIIEMY MOXOJIOAAHUIO:
TeMmriepatypa okeaHa ynaira ot +60°C no +6. CToip K€ BHE3aIHO M PE3KO CHU3UIACH
KHUCJIOTHOCTb MOPCKOM BOBI.

Oro Obuta Benuuaiimas u3 katactpod. Ho gaxke oHa He cMoriia yHUYTOXKHUTH
nuaHoOakTepuii. OHU BBDKUITH, XOTS UM M MPUILIOCH MMO-HACTOALIEMY Tyro. McuesHoBeHue
YIJIEKUCIOTHOW aTMOC(Ephl 03HAYAIO JJIs1 HUX JKeCTOKHUU TOJIO/, BEAb IMAaHOOAKTEPHH, KaK U
BBICIIME PACTEHUS, MCHOJB3YIOT YIJIEKUCIOTY KaK ChIpb€ I CHUHTE3a OpPraHUYEeCKUX
BellecTB. bakTepuaJbHbIX MaTOB CTajo MeHbule. OT CIUIOUIHBIX TOJIyOBIX KOBPOB,
BBICTHJIABIIMX MOPCKOE JIHO, OCTAaJUCh OOpBbIBKU. bakrepuanbHbIii MHp He mOrud, HO ObLI
CWJIBHO TOTpENaH, B HEM MOSIBUINCH <«IbIpb» M «Opemmn». MIMEeHHO B 3Tux «Opemax» u
«IIpoOOMHaX» APEBHET0 MHUpPa M 3apOAMINCH B Ty JABHIOIO 3MOXY IEPBBIE OPraHU3MBI C
NPUHLMIIAAIBHO HHBIM CTPOEHHUEM — 00Jiee CIIOXKHBIE U COBEPIIECHHBIE OJIHOKJIETOYHbIE
CYIIECTBA, KOTOPBIM MPEACTOSIO0 CTaTh HOBBIMH X0351€BaMU TJIAHETHI.

ITosiB/IeHHE KJIETOYHOTO siAPa

baktepnanbHass KIeTKa — CIOXKHAas JKMBasg KOHCTpykuusa. Ho kneTkm  BwlcHMX
OpraHU3MOB — PACTEHMM, )KMBOTHBIX, TPUOOB U Jake TaK Ha3blBa€MbIX MpOCTEHIINX (ameo,
UH(Y30pUil) — YCTPOEHBI HAMHOT'O CJIOKHEe. Y OaKTepHaJbHOM KJIETKM HeT HU s]pa, HU
KaKUX-TM00 MHBIX BHYTPEHHUX «OPraHoB», OKpPYKE€HHBIX 00ojoukoil. Iloaromy Oakrepuu
Ha3bIBAIOT «IIPOKAPHOTaAMMU» (YTO B MEPEBOJIE C TPEYECKOr0 O3HAUACT «I0SAECpPHBIEY). Y
BBICIIMX OPraHW3MOB KJIETKAa HMEET SIApO, OKPYKEHHOE JBOMHON 000J0ukoil (oTCroAa
Ha3BaHUE «IYKAPUOTHI», T. €. UMEIOLINE BBIPAXKEHHOE SP0), a TAKIKE «BHYTPEHHUE OPraHbl»,
BaXHEHIIMEe M3 KOTOPHIX — MUTOXOHJIpUHM (CBOEOOpa3Hble HHEPreTUUECKHE CTAHIINH).
MUTOXOHAPUM PACLIEIUIAIOT OPraHUYECKUE BELIECTBA JO YIVIEKHCIONO Ta3a W BOJBI,
HCIIOJIB3YS KUCIIOPO/I B KAUECTBE OKUCTUTENS. MBI JIBIIIUM HCKIIFOUUTENIBHO JJIS TOTO, YTOOBI
00ecreynTh KUCIOPOJOM MUTOXOHAPUH HAIIUX KIETOK. KpoMe MUTOXOHAPHIA, BaXKHEUITUMU
OpraHaMM 3YKapHUOTHYECKOW KJIETKU OKAa3bIBAIOTCS IIACTUBI (XJIOPOIIIACTHI), CITyKalUe JIs
¢doTocuHTE3a, KOTOPBIE €CTh TOJIBKO Y PaCTEHHUH.

Ho riaBHOe B 3yKapHOTHYECKOW KIJIeTKE — 3TO, KOHEYHO, ee s1po. B sape xpaHuTcs
HacJle/ICTBEHHass HMH(OpMaIys, 3amucaHHas YeThIPeXOYKBEHHBIM SI3bIKOM TI'€HETHYECKOTO
kona B moiekyinax JIHK. V Oaxrepwmii, pazymeercs, toxe ectb JIHK — eauncTBeHHas
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MoJieKyda B (opMe Koiblla, cojepXaimias BCe TEHbl JAHHOTO BHJA OaKTEpHid.
Ho 6axrepuanbnas [JHK nexur nmpsimo Bo BHYTpeHHEH cpejie KJIETKH — B €€ ITUTOTUIa3Me,
I/le IPOTEKAET aKTUBHBIA OOMEH BELIECTB. DTO 3HAUUT, YTO HEMOCPEICTBEHHOE OKPYKEHUE
JParolleHHON MOJIEKYJbl HallOMHUHAET XUMHUECKUN 3aBOJ| WM JIaOOpATOPHUIO AIXUMUKA, T
€XKECEKYH/THO IMOSBJISIOTCS M MCUE3aI0T COTHM ThHICSY CaMbIX Pa3HOOOpPA3HBIX BEIIECTB.
Kaxxgoe n3 HUX MOTEHUHATbHO MOXKET MOBJIMSTH Ha HACEACTBEHHYIO HH(OPMAIIUIO, & TAKXKe
Ha T€ MOJICKYJISIPHBIE MEXaHU3MbI, KOTOPBIE ATY HH(OPMAIIMIO CUUTHIBAIOT U «BOILIOLIAIOT B
JKU3Hb». B Takux «aHTHUCAHUTApHBIX» YCIOBUSAX HENErko co3aath HGGEeKTUBHYIO U
HAJICKHYIO «CHCTEMY OOCITY)KUBAaHUS» — XPaHEHUs, YTEHHs, BOCIIPOU3BEIACHUS U PEMOHTA
JHK. Eme TpymHee co3aaTh MOJICKYJISPHBIM MEXaHHM3M, KOTOPBIA MOT Obl «OCMBICIICHHOY
(cooOpa3ysich ¢ 00CTaHOBKOI) yIpaBIsATh pAOOTON TaAKOW CHCTEMBI.

IMEHHO B 3TOM U COCTOSUI BENUKHUUA CMBICT 000COOJIEHUS KJIETOYHOro siapa. [ 'eHsl
OKa3aJIMCh HAJIEXKHO U30JIMPOBAHbI OT LUTOILIa3Mbl ¢ ee Oypisimend xumueil. Tenepb MOXXHO
OBLJIO B «CIOKOWHOI 00cTaHOBKE» HaaIuTh 3(P(EKTHUBHYIO cHUCTeMy UX perymsauuu. M TyT
0Ka3aJI0Ch, YTO MPU OJHOM M TOM kK€ HaOOpe reHOB KJIIETKa MOXKET BECTH CeOsl COBEPIIEHHO
M0-Pa3HOMY B Pa3HBIX YCIOBUSX.

Kak xopo1io u3BecTHO, OJIHY U Ty K€ KHUTY MOKHO MPOYECTh MO-pa3HOMY (0COOEHHO
€CJIM KHUTa Xopoias). B 3aBUCUMOCTH OT MOATOTOBKH, HACTPOCHUS U KU3HEHHOM CUTYalluu
YUTATEJIb B IEPBBIM pa3 HAUAET B KHUTE OJIHO, a IEPEUYUTAB €€ YEPE3 I'0Jl, — COBCEM JIPYTOE.
Taxk ke ¥ ¢ TeHOMOM 3YKapHoT. B 3aBUCUMOCTH OT YCIIOBUI OH «CUUTBIBAETCS» MO-PA3HOMY,
U KJIETKU, Pa3BUBAIOLIUECS B UTOTE 3TOIO «IIPOYTEHUS», TOXKE OKa3bIBAIOTCS pa3HbIMU. Tak
MOSIBUWICA ~ MEXaHM3M  HEHACJEJICTBEHHOM  MPUCHOCOOUTENHHOW  M3MEHYMBOCTH —
«H300peTEHNE», HAMHOTO IOBBICUBIIIEE YCTOHYUBOCTD U )KU3HECTIOCOOHOCTH OPraHU3MOB.

be3 »sToil cucTeMBl pPErynsluU TEHOB HHUKOTJa Obl HE MOSBHJIMCH MHOTOKJIETOYHBIC
JKUBOTHbBIE U pacTeHus. Beab BCS CyTh MHOTOKJIETOYHOI'O OpraHM3Ma B TOM M COCTOMT, UTO
TeHETUYECKU UACHTUYHBIC KJIETKU B 3aBUCUMOCTH OT YCJIOBHI CTAHOBSITCS pa3HBIMU — OepyT
Ha ce0s BBIIIOJHEHUE Pa3IMYHbIX (PYHKLINHA, 00pa3yloT pa3Hble TKaHU U opraHbl. [IpokapuoTsl
(bakTepur) Ha 3TO HE CIIOCOOHBI TPUHITUITHATIBHO.

Kak mpucrocaGimBaroTesi K MEHSIOMMMCS YCIoBHsIM OakTepuu? OHU OBICTPO MYTHPYIOT U
oOMeHUBalwTCA JApyr ¢ apyroM reHamu. l[lomaBisiomiee OONBIIMHCTBO MX THUOHET, HO,
MOCKOJIbKY OaKTepuil OYeHb MHOIO, BCEr/la €CTh BEPOSTHOCTb, YTO KTO-TO U3 MYTAaHTOB
OKa@XeTCsl JKU3HECHOCOOHBIM B HOBBIX YCIOBHSX. Crnoco0 HaleXHbIM, HO 4yIOBHUILHO
pacrounTtenbHbli. M rmaBHOe — TynMKOBBIA. [Ipy Takol CTpareruu HET HUKAKUX NPUYMH
YCIIOXKHSATBCSA, COBEPLIEHCTBOBAThCsS. bakrepunm He crocoOHbl K mporpeccy. IloTomy-To
COBpEMEHHbIE OaKTEPUH MTOYTH HE OTIMYAIOTCS OT apXEHUCKUX.

JlpeBHeiine cuenpl MPHUCYTCTBUS JYKApUOT OOHAPYXKEHbI B OCAJOYHBIX IOPOAAX
BO3pPACcTOM OKOJIO 2,7 MuuIMapaa JieT. ITo Kak pa3 TO BpeMsl, Korja y 3eMiIu 00pa30oBajoch
xenesHoe sanpo. [lo-Buaumomy, karactpoda, enBa He pazpymMBlIas OakTepHaIbHBI MHUD,
3acTaBUia 3€MHYIO XU3Hb BCEPbE3 «3aqyMaTbCs» O IOUCKE HOBBIX, JYYIIMX CHOCOOOB
npucnocoOaeHus K MeHstoleiics cpene. JKu3Hp He MOXKET CTOSITh Ha MecTe, OHa 0OpedeHa Ha
BEYHOE COBEpILIEHCTBOBaHHE. Tak MOSIBIEHHE 3€MHOIO sJipa, BO3MOXKHO, CTaJ0 MPUYHMHON
MOSIBJIEHUS 1Jpa KJIETOYHOTO.

Yynaeca uHTerpanuu, uau MoskeT JIM KOJUIEKTHB CTATh €JUHBIM OPraHu3MoM

Eme B nHawane XX Beka ydeHbIE 3aMETHJIM, YTO IUIACTUABI U MUTOXOHAPHUH IO CBOEMY
CTPOCHUIO YIMBUTEIBHO HamoMuHatoT Oaktepuii. [loutm Bek ymen Ha cOop (akToB u
JI0KA3aTeJIbCTB, HO TENEpPh YK€ MOXKHO CUHTaTh TBEPJIO YCTAHOBIECHHBIM, YTO
DYKapUOTHUYECKas KIJIETKa BO3HUKIA B PE3Yy/lIbTaTe COKUTENbCTBA (CMMOMO3a) HECKOIBKUX
Pa3HBIX OAKTEPHAIBHBIX KJIETOK.

C mmactugaMu ¥ MUTOXOHAPHUSMH, 1O TPaBIE TOBOPS, BCE OBLIO SCHO YK€ JaBHO. DTH
«OpTaHbD» PYKAPUOTUUECKOU KJIETKH UMEIOT coOcTBeHHYI0 KonbleByl0 [IHK — B TouHOCTH
TaKylo ke, Kak y 6aktepuii. OHU CaMOCTOSTETFHO PA3MHOKAIOTCS BHYTPU XO3SIMCKOM KIIETKH,
MPOCTO JEJSICh TOTIoNIaM, KaK 3TO MPUHITO y TpokapuoT. OHM HHUKOTJA HE 00pa3yroTcs
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3aHOBO, «U3 HUUYEro». [1o Bcem mpu3HakaMm OHM camble HacTosue 6akrepun. [Ipuyem MoxKHO
Jla)ke TOYHO CKa3aTh, KAKME MMEHHO: MUTOXOHJPUM HAIlOMHHAIOT TAaK Ha3blBaeMble ajibda-
MPOTE00aKTEePUH, a MIACTHIBI — YK€ 3HAKOMbIE HaM IIMaHOOAKTEpHUH. DTH MPOCIABICHHBIE
«u3obperarenn» xjnopopuwiaa U (POTOCHHTE3a TaK M «HE MOAEIHINCH» HU C KEM CBOMM
«OTKpBITUEM»: OHU M IO CEH J€Hb, CTaB BAKHOM BHYTPEHHEH 4YacTbIO0 KJIETOK PacTCHUH,
JiepKaT MOJA CBOMM «KOHTPOJIEM» MPAKTHUECKH BeCh (POTOCHMHTE3 Ha IUIaHeTe (a 3HA4uT, U
IIOYTH BCE MPOU3BOACTBO OPIaHUYECKUX BEILLECTB U Kuciopoza!l).

Ho otkyna B3siack cama kietka-xo3smH? Kakoit mukpoO Obu1 ee «apeaxkom»? Cpenu
HBIHE )XKUBYUIMX OakTEepUi KaHIUAATa Ha 3Ty POjib JOJI0 HE MOINIM HaiTH. Jleno B TOM, 4TO
TEHBI DYKAPUOT, 3aKJIFOUYEHHBIE B KIIETOYHOM Sp€, PE3KO OTIIMYAOTCS 110 CBOEU CTPYKTYpE OT
TeHOB OOJIbIIMHCTBA OaKkTEepUi: OHU COCTOSAT M3 MHOXKECTBA OTIENBHBIX «CMBICIOBBIX)
KYCKOB, Pa3/IeJIeHHBIX JJIMHHBIMH «OeccMblcieHHbIMU» yaacTkamu JIHK. UtoOsl «aipouecTs»
TaKOM I'eH, BCE €r0 KyCOUKH HY>KHO aKKypaTHO «BBIPE3aTh» U «CKJIeUTh». Huuero momo0HOro
y OOBIYHBIX OaKTEpHil HE HAOJII01aeTCl.

K ynuBneHuio y4yeHbIX, «3yKapHOTHYECKOE» CTPOEHHME I'€HOMA, a TAKKE MHOTUE JIpyrue
YHUKaJIbHbIE OCOOCHHOCTH 3yKapUOT OOHApYKWJIHCh y CaMOM CTpaHHOM M 3araJlouHOH
IpyHIbl MPOKAPUOTUYECKUX OPraHu3MOB — apxeOakTepuil. OTU cylllecTBa OTJIMYAIOTCS
HEBEPOSATHOM YCTOWYMBOCTBIO: OHM MOTYT JKUTh AK€ B KHIIALIEH BOJE I'€OTEPMabHBIX
MCTOYHUKOB. Y HEKOTOPBIX apXxeOaKTepHil onTUMaibHas JUIsl *KU3HU TEMIEparypa JIeKHUT B
nuanaszone +90-110°C, a npu +80°C oHU yke HaUYMHAIOT 3aMeP3aTh.

Ceifyac OOJBIIMHCTBO YYEHBIX CUYUTAIOT, YTO JYKAPHOTHYECKAas KJIETKa BO3HHKIA B
pe3yibTaTre TOro, YTO Kakas-To apxebakTepusi (BO3MOXHO, IPHUCIOCOOJEHHAs K KU3HU B
KHUCJION U ropsyeil Bojie) mpuodpena BHYTPUKIETOUHBIX COXKUTEJIEH-CUMOMOHTOB M3 YHUCIIA
OOBIYHBIX OAKTEPHil.

CrienuanucThl 10JIFO0 HE MOTJIM MOHSTh, KaK apXe0aKTepUH yIajoCh «IIPOTJIOTUTHY» CBOMX
Oyaymux coxuTeneil — BeAb MPOKAPUOTHl HE MOT'YT 3arjiarhlBaTh KPYIHBIC YacCTHUIBL.
Ho nemaBHO y Oaktepwii OBUI OTKPBIT BHYTPHKJIETOYHBIH mapasuTu3M. (OKas3ajaoch, UTO
HEKOTOpPble MHUKPOOBI CIIOCOOHBI MPOJENIbIBATh OTBEPCTUS B KIETOYHOW CTEHKE APYrHX
OaKkTepuii M MPOHHUKATh B WX IUTOIUIa3My. MOXKeT ObITh, UMEHHO TaK NMPOHUKIM OyayIine
IUTACTUBI U MUTOXOHJPHUHU BHYTPb KIETKU-X035IMHA?

[TproOpereHue BHYTPUKIETOUYHBIX COXHUTENEH NPUBEIO K TOMY, YTO B OJHOM KIIETKE
0Ka3aJIoOCh HECKOJIBKO pa3HbIX I'eHOMOB. VMMM HYyXHO ObIIO Kak-TO ympamiiTb. CoznaHue
TAaKOro0 PYKOBOJSILErO LEHTpa KIETKHM — KJIETOYHOIO sJpa— CTal0 KU3HEHHOU
HeoOxonumocThio. Ilo omgHOM w3 runores, snaepHas 00OJOYKAa MOIJIa BO3HMKHYTh Kak
CIIy4ailHbIN pe3yibTaT HECOTIaCOBaHHOM pabOThl HECKOJIBKUX TPYII I'€HOB, OTBEYABUIMX 3a
(bopMHpOBaHUE KIETOYHBIX 000JI0UEK Y TOJIBKO YTO OObEAMHUBIINXCS OaKTEpUH.

Pa3nooOpa3Hbie MUKPOOBI, NaBIIME HAYal0 DYKAPUOTUUECKOW KIIETKE, BOBCE HE Cpazy
CJIMJIMCH B eMHBIA opranu3M. CHavajia OHHM MPOCTO >KUJIM BMECTE€ B OJJHOM OaKTepHaIbHOM
co00111eCcTBE, MOCTENEHHO MPUCIOCcAa0NIMBasICh APYT K APYry U ydach H3BJIEKaTh BHITOAY U3
TAaKOTO COXKUTEIbCTBA. Bblaensemblil IHaHOOAKTEPUSAMHM KUCIOPOA ObUI JIJIsl HUX SAOBUT.
B xoze sBOMIONIMKM OHM «IIPUIYyMaJIM» MHOTO Pa3HBIX CIOCOOOB OOPBHOBI C ATUM MOOOYHBIM
HOPOAYKTOM CBO€Hl *ku3HenesTenbHoCcTH. OAHMM M3 TakuX CHOCOOOB M CTalNo... JIBIXaHHE.
HenaBuue uccrnenoBaHusl MOKaszadd, 4YTO KOMIUIEKC O€lKOB-(pepMEHTOB, OTBEYAIOIIMM 3a
KHCJIOPO/IHOE JIbIXaHWE€ MUTOXOHJIPHUI, BO3HUK B pe3yiabTare HEOOJBIIOr0 HW3MEHEHHUs
depmeHToB (orocuHTe3a. Benp ¢ ToukM 3peHMs] XMMHH, (OTOCHHTE3 M KHUCIOPOJIHOE
JBIXaHUE — 3TO OJHA M Ta )K€ XUMHUYECKas peaklMsi, TOJIBKO UAylIasi B IPOTUBOIOIOKHBIX
HaIpPaBJICHUSX

CO; + Hy0 + sHeprus <> opraHuyecKre BEIIeCTBa.

Tak B numaHoOakTepHalIbHbIX MaTaX MOTIJIM MOSBHUTHCS MOJE3HBIE COKUTEIN — MHUKPOOBI,
crnocoOHble apmatb. OHM  HE TONBKO 3a0Mpany H3IUIIEK KHCIOpPOAa, HO emle u
BbIpa0aThIBaJ il OrPOMHOE KOJIMYECTBO HHEPIHMH — JOCTATOYHOE, YTOOBI MOJEIUTHCS C
COCEIsIMHU.
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Tpetnii yqacTHUK coobmiecTBa — apxebakTepun. OHU MOTJIM 3a0UpaTh y IUAaHOOAKTEPHIA
W3JIMIIKA OpPraHWKH, COpaXuBaTb WX W TEM CaMbIM TIEPeBOAWTH B ¢opmy, Ooiee
«yA00OBapUMYIO» TSI IBIIIANINX OaKTEPHIA.

[Tono6ubie MUKpPOOHBIE COOOIIECTBA MOXHO BCTPETUTh U ceroAus. JKusHb Oaktepuil B
TaKUX COOOIIECTBAaX MPOTEKAET HA YAUBJICHUE JPYKHO U CIaKEHHO. MHUKpPOOBI «HAYUYHITUCH
Jake OOMEHHMBATHCSI OCOOBIMH XMMHUYECKHMMH CHTHAJIaMH, 4TOOBI JIydllle KOOPAUHHUPOBATH
cBou jnevictBus. Kpome TOoro, oHu akTMBHO OOMEHMBaIOTCs reHamu. KcraTtu, MMEHHO 3Ta
CIIOCOOHOCTh TaK MemaeT 0opbOe C MHQPEKIMOHHBIMU OOJIE3HSIMH: CTOMT KaKOW-HUOYIb
OJIHOW OaKTepuu B pe3yibTaTe CIy4alHOW MyTalMu NpUOOpecTH TI'eH YCTOHYMBOCTH K
HOBOMY aHTHOMOTHKY, KaK OY€Hb CKOPO U JAPYTue BUIbl OaKTEpHUil MOTYT IPUOOPECTH 3TOT
reH myremM obOmeHa. Bce 3T0 menmaer OakTepuasibHOE COOOINECTBO TMOXOXKHM HA €IUHBINA
OpTraHH3M.

Bumumo, karactpoduueckue COOBITHS KOHIIA apXEHCKOW 3pbl 3aCTaBUIM MHUKPOOHBIE
coo00I1IecTBa MPONTH eIle Aajblie Mo MyTh UHTerpauuu. KieTku pa3HbIX BUAOB OaKkTepui,
JABHO YK€ «IIPUTEPTHIE» W MPHUCIOCOOJICHHBIE APYr K IPYTY, CTATH OOBEIUHATHCS MO
obmiei  000704KOM. OTO  OBUIO  HEOOXOOMMO IS  MAKCHMAJbHO  CIIAXKEHHOM,
[EHTPAIN30BAaHHON PETYJISINH KU3HEHHBIX MPOIIECCOB B YCIOBUAX KPU3HCA.

Coo011ecTBO MpeBpaTHIIOCh B OpraHu3M. VMHAWBUYYMBI CIIMIUCH BOEIUHO, OTKA3aBIINChH
OT CaMOCTOSITEIIBHOCTH BO UMsI CO3/IaHHSI HOBOW MHIMBUYaTbHOCTH BBICIIETO TOPSIKA.

Kupnuunku

N311007eHHbBI apryMEeHT TMPOTUBHUKOB TEOPHH JBOJIIOLUU — HEBO3MOXHOCTH CO3J1aTh
HOBYIO CJIOKHYIO CTPYKTYpY (HarpuMep, HOBbIH I'eH) myTeM nepedopa ciaydaiHbIX BapUaHTOB
(MyTanuii). AHTHABOJIOLMOHUCTBI YTBEPKAAIOT, YTO C TOH K€ BEPOSITHOCTHIO CMEpY,
IOpOHECUIMiics HaJ TOpPOJICKON CBalKoW, MOXeT cobpaTb M3 Mycopa U OOJOMKOB
KOCMUYECKHI Kopabiib. 1 oHU cOBEpIIEHHO NpaBbl!

Ho Tonpko KpymnHblE 3BOJIOLMOHHBIE MpPeoOpa3oBaHMs, I[O-BUAUMOMY, HIYT BOBCE
He myTeM Iepebopa OeCUMCIEHHBIX MEJKHUX, CclOy4ailHblx Myrtauui. Ha npumepe
IPOUCXOXKICHUS SYKapUOTHYECKON KIETKH — a 3TO, KaK YK€ OTMEYaJioch, KpylHeulee
9BOJIIOLIMOHHOE COOBITHE CO BPEMEH MOSBIEHUS XHM3HM — XOpOLIO BHUIHO, Kak I[Ipupona,
cOo3/aBasi HEUYTO MPHUHLMIINAIBLHO HOBOE, CII0’)KHOE, IIPOIPECCUBHOE, YMENO IOJIb3YETCS YXKe
TOTOBBIMH, UCIBITAHHBIMHU «KUPIUYUKAMUY», COOMpasi U3 HUX, KaK U3 KOHCTPYKTOpA, HOBBIN
oprauusM. llo-BuagumMoMy, 3TOT «OJIOUHBII» TNPUHIUN COOPKH HOBBIX JKUBBIX CHUCTEM
IPOHMU3BIBAET COOOM BCIO OMOJOTMYECKYIO 3BOJIIOLMIO U BO MHOT'OM OIpENENseT ee TeMIl U
ocoberHocTH. [lo aToMy nmpuHLHKIY (M3 KPYIMHBIX, 3apaHEe 3arOTOBJIEHHBIX U MPOBEPEHHBIX
0JIOKOB) CTPOSITCSI U HOBBIE T'€Hbl, U OEJKH, U HOBBIE Ipynnsl opraHu3MoB. (Kcratu, reHs
apxebakTepuil U 3yKapHOT MOJCIUIUCH Ha OTJENbHbIE KYCKH, CKOPEE BCEr0, MMEHHO C 3TOM
LEJIBIO: TaKue OJIOKM OYeHb yJ00HO NepeKOMOMHUPOBATS.)

Hayka HeyknoHHo mnpubnmxkaercss Kk HoBoMy BuaeHHIO [Ipupoasl. [locteneHHO MbI
HauMHAaeM MOHUMaTh, YTO BCE JKMBOE BOKPYI Hac — BOBCE He CIy4aiHbIi HaOOp BUIOB U
dbopMm, a CIIOKHBIM U €TUHBINA OPTaHU3M, PA3BUBAIOIIUNCS IO CBOUM HETPETIOKHBIM 3aKOHAM.
JIro6oi1 KMBOM OpraHusM, Jr00as >KMBas KJIETKA, a U Mbl CaMU — KHUPIHYUKU B BEJIUKOM
«koHCTpyKTOpe» Ilpuponbl. UM kaxzapli W3 TakMX KHPIUYUMKOB MOXET OKa3aTbCs
HE3aMEHUMBIM.

3BOJIIOIIMOHHBIN MPOT'PECC

Anexkcanap BaagumupoBuu MapkoB, 0okmop oOuonocuueckux Hayk,
cmapwini

nayunwtii compyonuk Ilaneonmonozuueckozo uncmumyma PAH
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Camoe ynMBHUTENHHOE W TPYAHOOOBSICHUMOE CBOWMCTBO JBOJIIOIMU — €€ BBIpAKEHHAS
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o0I1asi TpOrpeccUBHAsl HANpPAaBICHHOCTb, JBWXEHHE OT TMPOCTOrO0 K CIOXKHOMY. OTa
HAIpPaBJIEHHOCTh BUHA JaJIeKO HE BO BCEX HBOJIOLMOHHBIX COOBITHSIX M MPEoOpa3OBaHUAX
(ropaszmo yaine, 4YeMm yCJIOXHEHHE, TPOUCXOIAT MEIKUE W3MEHEHHsT OPTaHU3MOB HA OJHOM U
TOM K€ YpOBHE OpraHu3allid), HO OHAa MPOCIIEKUBACTCS Kak oOmas TeHICHIUS;
JOMUHUPYIOIIUE TPYNIBl B OOJBIIMHCTBE KOCHCTEM ITOCTEIICHHO CTAaHOBATCS Bce Oosee
BBICOKOOPTaHHU30BaHHBIMHU.

Bonee Toro, poct opraHu3zanuu, yCIOKHEHHE CTPOCHHUS OPraHU3MOB IPOUCXOIST BOBCE
HE MOCTENEHHO. DTU MPOIECChl UMEIOT OTYETIIMBBIN MpepbIBUCTHIM xapakTep. Ilepexon Ha
HOBBI DBOJIIOIIMOHHBIA YpPOBEHHb (TaKOoe COOBITHE HA3BIBAIOT apoMopho30M) OOBIYHO
MPOUCXOIUT CPaBHUTEIBHO OBICTPO, MOCJE Yero cieayer Oojiee WM MEHEe JJIUTENbHbBIN
ABOJIIOIMOHHBIN CTa3uC (MEpUOJl OTHOCUTENBHON cTaOMiIbHOCTH). Brpouem, ObIBaeT u Tak,
YTO MPOTPECCHUBHBIC MPU3HAKM HAKAIUIMBAIOTCS B TPYIE OPraHU3MOB Ha MPOTSKEHUU
JIECATKOB MHJUTMOHOB JIET.

[Ton mporpeccom naiee OyneT MOHUMATHCS YCIOKHEHUE KHUBBIX cucteM. K coxaneHuto,
B OJTHOHU ITyOJHMKAIlMM HEBO3MOXKHO OXBAaTHTh BCE ACIEKTHI HBOJIOIMOHHOIO Mporpecca Jaxe
B TAKOM Y3KOM €ro noHuMaHuu. [1o3ToMy MHOTHE Ba)KHbIE aCIIEKThl OCTAHYTCS 32 PaMKaMH
o0cyxaeHus (yCIOKHEHUE COOOIECTB, IKOCUCTEM, OMOChephl B 1IEJIOM U MHOTOE JIPYToe).
Peun moiizieT TobKO 0 Mporpecce Ha YpOBHE OpPraHNU3MOB.

Kak u3mepuTh €J10:KHOCTH OpraHu3Ma

Yro ke Takoe >kMBOH opraHusm? s HammMx menaed MOXXKHO CXEMaTH4HO NPEICTaBUTh
OpraHM3M B BHUJE paA3BETBICHHOM ceTM M3 (YHKIUMOHAJIBHBIX JJIEMEHTOB U HUX
B3aUMOJICHUCTBHUIA.

Jlydme Bcero 3TO 3aMETHO Ha YpPOBHE KJIETKH, KOTOpas oO0JiajaeT TaK Ha3bIBAEMOM
PEryasTOPHO-METAa00JINYECKOH CeThl0, [JEHCTBYIOIEH Ha JIByX OCHOBHBIX YPOBHSX.
Ha nepBoM ypoBHE — XUMHUYECKHE BEUIECTBA, HOHBI U MOJIEKYJIBI (KaK COBCEM MEJKHUE, TaK U
OTPOMHBIE MOJIEKYJIbI OMOIIOJIMMEPOB), a TAKKE XMMHUYECKHE PEAKIIMU, B KOTOPBIX BEIECTBA
npeBpamaroTcst Ipyr B apyra. llomaensiomiee OOJBIIMHCTBO XMMHUYECKUX —PpEaKIMH
KaTIM3UPYIOT (CTUMYIHPYIOT) CIeUalbHbIe OeKH — (QepMeHTh. JTO MeTaboiaudeckas
ceTb, WM cucTeMa oOMeHa BemiecTB. Ha Bropom (6osiee BBICOKOM) YPOBHE HaxOZsATCA
perynsitopabie ¢Bs3u U 3 dextrl. Croia OTHOCATCS OETKHU eIlle OJHOTO BHIA — PELENTOPHI,
KOTOpbIE pearupyroT Ha ONpe/eNieHHbIE BHELIHHE WM BHYTPEHHHE (aKTOpbl U MEpeaaroT
XUMHYECKHE CHUTHalbl, BiMsONIME Ha pabory Apyrux OenkoB. Ocobyrwo rpymnmny
PETYJISATOPHBIX OENKOB COCTABIISAIOT TaK Ha3blBaeMble (DaKTOPhl TPAHCKPUMLMU U JApYyrue
CHeHaIn3UpOBaHHbIEC OETIKU, PETYIUPYIOLINE PAa3INYHbIE 3TAIlbl CYUTHIBAHUS T€HETUUECKOTO
KO/1a U cuHTe3a 0enkoB. CkakeM, pelienTop A pearupyer Ha CBET U CHHTE3UpYyeT CUTHAJIbHOE
BellecTBO b, akTuBu3Mpyroulee BbIpaOOTKY (akTopa TpaHCKpUMNIMH B, KOTOphI B CBOIO
ouepelb MpUKpeIusieTcs K onpeneneHHoMy ydactky JAHK n Bkirogaer mporecc cuuThIBaHUS
reHa I, B pe3ynbTare uero cuntezupyercs pepment Jl, karanusupyromuii peakuuto E, B xoze
KOTOpOoM cuHTe3upyercs BemectBo JK. B wurore mnomywaercs, 4ro Ha CBeTy KIETKa
cuHTe3upyeT BemecTBo JK, a B TEeMHOTE — HET.

3T0 mpUMep PeryasITOPHOro 3¢ (dhekTa, KOTOPBIH «CO3HATETBHOY MOIEPKUBACTCS KIETKOM
U Ui peanu3aluy KOTOpOro y Hee HMMEITCs clieluanbHble TeHbl u Oenku. Ho momumo
«TJIABHBIX» PETYIATOPHBIX CBA3EH €CTh U MHOKECTBO MOOOYHBIX, BTOPOCTENEHHbIX. Jleno B
TOM, YTO, KaK XOPOIIIO W3BECTHO, JIFOOAas XUMHUYECKas peakius (1 BooOIIe 0o mpolece,
INPOUCXOJAIINNA B KIIETKE) MEHSET €€ BHYTPEHHIOI CpEely M B KOHEYHOM CUETE BIIMSET
Ha gce MocneAyrolue mpouecchl. B )KUBBIX cucteMax 6cé cesazano co écem. Hampumep, korna
OJTHOKJIETOYHAsL BOJIOPOCIb OCYILECTBIISIET (POTOCHHTE3, TTIaBHBIN pe3ysbTaT 3TOro mpolecca
COCTOMT B NpeoOpa3oBaHUU DSHEPrUU CBETa B DHEPIHMI0 XUMHUYECKHX CBSI3ed M CHHTE3€
OpraHMYECKUX BEIIECTB M3 Heopranmdeckux. Ho mpouecc compoBokaaeTcs eme U Maccon
«11060uyHbIX» 3 dexToB. B uyacTHOCTH, B pe3yabTaTe H3IBATHS U3 OKPYKAlOIIEH Ccpeabl
YIJIEKUCIIOTO ra3a yBEJIMYMBAETCS MOKa3aTellb KUCIOTHOCTH (pH) cpensl, 4To, €cTECTBEHHO,
CKa3bIBaETCs Ha BCEX Ipoleccax, MPOUCXOASIINX B KIETKE.
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B xone sBomonmu 11000 M3 TaKMX MOOOYHBIX PETYISATOPHBIX (P(PEKTOB MOXKET OBbITH
BBIJICJICH, YCUJICH U 3aKpelyieH (HalpuMep, MOXKET MOSIBUThCS HOBBIM CHELMaTU3UPOBAHHBINA
0enok, ycwiIMBaOmMi JaHHBIA d3((deKT, KOTOphli B pe3ysibTaTe MepecTaHeT ObITh
MOOOYHBIM).

Koneuno, 3to numb camoe o0Iiee mpencTaBieHue 00 YCTPOICTBE peryisaTopHO-
METa0O0JIMUECKOW CEeTH, COCTaBIISIOIIEH OCHOBY JIOOOM >KMBOH CHCTEMBI, KOTOPYIO, CTalo
OBITh, MOYKHO TPy0O 0XapaKTEepPHU30BaTh BHITOIHIEMBIMHU €10 «(DYHKIHAMID (B TAKOM MOJIXOIE
IJIaBHAs POJIb OTBOAMTCS (PEPMEHTaM) U «PEryJlsaTOPHBIMU dPdekTamMu» (IIpU UX ONUCAHUU
[JIABHYIO POJIb UTPAIOT PETYIATOPHBIC OCIIKN).

Ecnu cpaBHUTH KMBYIO CUCTEMY C KOMIIBIOTEPHOH MPOrpaMMOMN, TO MOXKHO YIOJOOUTH
«(yHKIIUM» omepaTropaM, KOTOPBIE POU3BOIAT KaKHe-TO KOHKPETHBIE JICHCTBUS C TaHHBIMH,
T. €. OCYILECTBIIAIOT IpeoOpa3oBaHUE JaHHBIX (HAaIpuUMep, ONepaTopbl MPHCBAWBAHUSA); A
«perynsTopabie 3()(EKTh» MpPU TaKOH aHAJIOIMU COOTBETCTBYIOT OIEpPaTOpaM YCIOBHOTO
nepexoaa, KOTOpbleé B 3aBUCHUMOCTH OT OINpPENENEHHBIX YCIOBUH «BKJIOYAIOT» WIH
«BBIKITIOYAIOT» (PEryIUPYIOT) IEHCTBUS ONEepaTopoB (WK «(YHKIHID).

Hcxons U3 3TOr0 MOXKHO IOMBITAThCS ONPEAEIUTh, YTO K€ CJeQyeT MOHMMAaTh IOJ
YCIIOKHEHHEM JKUBOW cuctembl. Ilon ycrmoxkHeHneM OyneM MOHHMMATh yBEIHMUYEHHE YHCIIa
Pa3sHOPOIHBIX 3JEMEHTOB PEryJATOPHO-METa0O0IMuecKo ceTu. MHbIMM clloBaMHU, 3TO WM
MOSIBIICHHE HOBON «(QYHKIIMW» — HOBOTO (EpMEHTa, KOTOPBIA KaTAIM3UPYET KaKYIO-TO
PEaKINIO, WK TIOSBJICHUE HOBOTO «IIOJIEPKUBAEMOI0» PErYIATOPHOro 3¢ deKra.

Pa3Hblii cMBbICJI 3BOJTIONMH HA PA3HBIX 3TANAX

Kak >xe peaqbHO MPOUCXOIUIIO B IBOJIOLUHU YCIOKHEHUE OPTaHU3MOB?

[TaneoHTOMOTHMYECKAS JTETOMHMCH — 3TO THTAaHTCKUI MAacCCHB JaHHBIX, KOTOPBIA B paMKax
OJIHOM MyOnMKauu abCOMOTHO HEBO3MOXKHO OXBAaTUTh BO BceX jaeTaisax. [IoaToMy s TONbKO
HaMeuy CaMble IJIaBHBIC PYOEKH U ATAIIbI.

Kak u3BecTHO, BO3pacT 3eMiIl COCTaBISIET OKOJIO 4,5 MIIp JIeT, HO, K COXKaJICHUIO, TIEPBbIE
700 MTH 7IeT ee CYHIeCTBOBAHMS HE OCTABUJIM HaM HHUKAaKUX IaJC€OHTOJIOTMYECKUX
CBUJIETENBCTB, MO0 mpuMepHO 3,8 MiIpj JIeT Ha3aj] MepBUYHAs Kopa Oblia paspyllieHa U
neperyaBieHa B MaHTUU. Tak 4YTO caMble JIPEeBHUE COXPAHUBIIUECS OCAJOYHBIC MOPOIbI
UMEIOT Bo3pacT He Oosee 3,8 muipa siet. Ho camoe ynuBHTENbHOE 3aKIIIOYAETCS B TOM, UYTO
Jlake B TAKUX MOPOJAAX yXe MPUCYTCTBYIOT HECOMHEHHBIE NMPU3HAKU KU3HU. A B o0pa3uax
MOpOJT BO3pacToM 10 3,5 MIpJ JIeT YK€ JTOCTOBEpHO OOHApY>KEHBI HCKOIMAEMBIE OCTATKH
OaKTepHil.

IIpoxapuotskl. [Toka MBI HE MOKEM TOYHO AATUPOBATH HU MOMEHTA TOSIBICHUS )KU3HU, HHA
MOMEHTa TMOSIBJICHHUs] MEPBBIX HACTOSIIMX KJIETOK. SICHO JuIlb, YTO M TO, M JApPYyroe
npousonuio B mepBeie 700— 1000 mutH neT cymiecTBoBaHHS 3eMJIM. 3aTO MBI C BBICOKOH
J1071ei YBEPEHHOCTH MOKEM CKa3aTh, YTO BO BTOPOM MMJUIMAP] JIET 3€MHOT'O CYIIECTBOBAHUS
(3,8-2,7 mapn ner Hazax) Ouocdepa ObLTa CIUIONIL MPOKAPUOTHOW. MHBIMH ClOBaMH,
CYIIECTBOBAJIU TOJIBKO OAKTEPUU — OJJHOKJIETOUYHBIE OPraHU3MBbl, HE UMEBIIINE S/Apa.

[Iporpecc B Takoii OuoOcdepe COCTOST MPEUMYILECTBEHHO B TIOSBICHUU HOBLIX
«@hyHKyuily, T. €. BOSHUKHOBEHUH HOBBIX (DEPMEHTOB, JaBAaBIINX HAYaJI0 HOBBIM XUMHYECKUM
peakusiM. PerynsTopHble e CHUCTeMBbl NPOKapHOT HU3-32 OCOOEHHOCTEW WX CTPOSHUS
HE MOTJIM Pa3BUTHCS JAIIbIIE CAMOTO IPUMHTHUBHOTO, HAYAIBHOTO YPOBHSI.

Caenbl qpeBHEll KUZHI

Hckormaemble OpraHM3MBI BCTPEYAIOTCS B OCHOBHOM B OCAJIOYHBIX IMOpOJAX, HO Camble
JPEBHUE U3 U3BECTHBIX 0CaJ0YHBIX MopoJ (popmanus Uirya B ['peHnananm) uMeroT Bo3pact
okono 3,8 Mipa yiet. I B HUX yKe ecTh ciienbl u3Hu. [IpaBna, He COBCeM MOHSTHO, KaKOM:
nepBoHayanbHOW PHK-xu3uM mwin yxe coBpemennoit [IHK-0enkoBoil. Otu cinenpl — 4uCTO
XUMHYECKHE, CBI3aHHBIE C M30TOMHBIM COCTaBOM YTJIEpO/Ia.

3apoxnenue PHK-mupa HekoTopble CHEMAIMCThl OTHOCAT K MPOMEXYTKY 4,3—3,8 mupa
JIeT Ha3al.
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JykapuoThl. lIepBblil BenMualiIvii epesioM B IBOJIIOLMU JKU3HU MTPOU30LIEN IPUMEPHO
2 MJIpJ JIET Ha3aJ, KOTJa MOsSBHINCH MEPBBIC SYKAPUOTHI. [ TaBHOE UX OTJIMYKE OT MIPOKAPHOT
(bakTepuii) COCTOUT B TOM, YTO Y HUX 00pa30BaIOCh KJIETOYHOE SJIPO, U TEM CaMbIM 00JIacTh
aKTHBHOTO OOMEHa BemIecTB (IMTOIUIa3Ma) OTIeuIach OT 00JACTH XPaHEHH S, CAUTHIBAHHS U
pEeryjsiiud TreHoMa. DTO OTKPBUIO BO3MOKHOCTBH [UJISi Pa3BUTHS CJHOXKHBIX PEryJISTOPHBIX
CHCTEM.

[TocneacTBust 3TOTO COOBITHS OBUTM KOJIOCCATLHBIMH. B KOpHE WM3MEHHIICS XapakTep U
CMBICJI 3BOJIIOIIMOHHOTO TMporpecca. HoBeie «pyHkium» (pepMeHTB W MeTaboIMYecKue
MyTH) OTHBIHE TiepecTanu ObITh €ro cojepxkaHuem. IIporpecc OTHBIHE COCTOSI B
MOSIBJICHUU HOBbLLX PecyIIMOPHbIX 3 dhexmos.

Pa3BuTue COXKHBIX PETYISTOPHBIX CUCTEM IO3BOJISIET 3YKApUOTaM MPU OJJHOM U TOM K€
T€HOME B 3aBHCHUMOCTH OT YCJIOBHH (OpPMHUPOBATH COBEPIICHHO pPa3HBIC THIIBI KIIETOK.
BakTepun Ha 3TO mNpaKTHYECKH HE COCcOOHBI. MMeHHO Onaromapss 3TOMY CBOWCTBY
AYKApHUOThl CMOIJIM CTaTh MHOTOKJIETOUYHBIMH.

MHorokJjieTouHble OpPraHu3Mbl. Kak H3BeCTHO, 000K MHOTOKJICTOYHBI OpPraHU3M
pa3BUBACTCS U3 OJHOU KIIETKH — siina. o nenurcs, u JouyepHue KICTKH, 00pa3yroumecs
B pe3ysbTaTe JIeJICHUs, OKa3bIBAIOTCS B PA3HBIX YCIOBHUSX (pa3HOE IMOJIOKEHUE B 3apOJbIIIIE,
pa3HOEe OKPYKEHUE U, KaK CIEACTBUE, — Pa3Hble KOHILIEHTPALlMU BEILIECTB BO BHEIIHEH cpene,
OKpY’KaloIle KJIeTKy). B 3aBucHMOCTM OT yCJIOBU, B KOTOpBIE TMOMAaaaeT JdaHHas
3apoAbllIeBas KJIETKa, B HEM BKIIFOYAOTCS T€ WJIM UHbIE TPYIIIBI T€HOB. B pe3ynbTaTe pa3zHbie
3apOJIBIIIEBhIE KJIETKH Pa3BUBAIOTCS IMO-Pa3HOMY, M W3 HUX 00pa3yroTcs pa3Hble TKaHU U
opranbl. Takum 00pazoM, eciu paccMaTpHBaTh MHOTOKJIETOYHBIM OPTaHM3M UMEHHO B XOJIC
OHTOTEHE3a, KaK npocpammy uHOUBUOYaIbHO20 pa3sumus (a IMEHHO TaK W CIEOyeT €ro

paccMaTpuBaTh, TOBOPsi 00 ABOJIOIHMH, — BEAb 3BOJIIOIUOHUPYIOT KaK pa3 OHTOT'CHE3bI,
a He B3pOCible 0COOM), OKa3bIBA€TCsA, UYTO BCE pPa3zHOOOpa3ve CTPOCHUS MHOTOKJIETOYHBIX
OpPraHUu3MOB (bakTuueckn CBOJTUTCS K OTIPEICIICHHBIM ey isimOpPHbIM

aghpexmam (orepaTopam YCIOBHBIX IIEPEXOJIOB), BKIIFOUSHHBIM B TPOrPaMMy Pa3BUTHSI.

Wrak, mnporpecc 53ykapuoT (M OCOOEHHO MHOTOKJIETOYHBIX) COCTOSI B IOSIBICHUU
HE HOBBIX «(DyHKIMI» ((hepMeHTOB), Kak y OakTepuii, a HOBBIX PETYIATOPHBIX 3((}HEKTOB.
N u3 sTOoro Te3uca yke BBIBOAUTCSA KakK CIEACTBUE XapaKTep YCIOKHEHUS CTPOEHUS
B3pOCIBIX opraHu3moB. Hampumep, Obu1 opranusm ¢ 10 mapamu oguHakoBbIX HOT. Ecim y
HETO MOSBATCA €ILIE JBE Napbl TAKUX K€ HOT, 3TO HENb3S CUUTATh YCIOKHEHUEM CTPOCHUS
OpraHu3Ma — HUKAKOM HOBOW PEryJsTOPHOM CBS3M HE NMOSBUIOCH. Bce mpocTo cBenoch K
HEKOTOPOW HOBOM «pENAaKLMM» OIpPENEICHUs CTaporo OIepaTropa YCIOBHOTO IEPEXoja.
Omneparop tuna «(popMUpoBaTh HOTH, IIOKa UX He craHeT 10 map», 3aMeHWICS ONepaTopoM
«(hopMupoBaTh HOTH, MMOKa WX He craHeT 12 map». Ho BOT ecnam mepBas mapa HOT y 3TOTrO
OpraHuM3Ma cTajla OTJINYaThCsl OT OCTAJbHBIX, CKa)KEM, HaJIMUHUEM JOMOJIHUTEILHOTO KOTOTKA,
TO 3TO yX€ MPOTPECC, IOCKOJIbKY 3TO 3HAYUT, YTO B IPOIPaMME OHTOTE€HE3a MOSBUJICS] HOBBIN
oIrepaTop YCJIOBHOIO NEPEXo/ia TUMA «ECNIU S — 3a4aTOK HOTW MEepBOM MHapbl, TO ClEAyeT
(opMHPOBATH JOMOIHUTEIIBHBIA KOTOTOK.

OTOT BTOPOH 3Tam 3BOIIONUM, KOTJA MPOrPecc COCTOS B YCIOKHEHHU PEryJsITOPHBIX
3 PEeKTOB, MPOIOIKAIICS TO MOMEHTA MOSIBJIICHUS YeJIOBEKa pa3yMHOTO.

CoBpemennblii  3tan. Ha HpiHemHEM — (TpeTbeM)  3Tame  3BOJIIOLMU  MpOTpecc
CKOHIIEHTPUPOBAJICS YK€ HE B 00JIaCTH PEryJIsilUU T'€HOMA, a B COLIMOKYIbTYpHOU chepe. S
HE CTaHy MOJPOOHO OCTAaHABJIMBATHCS HA XapaKTEPUCTHKE MPOTpecca YelIoBeUYecTBa. 3aMeuy
JIMIIB, YTO 3/1€Ch HAJMIIO SBHAs MPEEeMCTBEHHOCTh, 0O pa3yM (MM CO3HaHUE) (haKTHUECKU
MPEJICTaBIISIIOT COOON PETyIATOPHYIO CUCTEMY BBICIIETO YPOBHS.

XPpoHoJI0rusl 3BOJIOIHNA

WNTak, MOXXHO BBIJCIUTH TPH OCHOBHBIX JTalla SBOJIIOLMH, KAXKABIM U3 KOTOPBIX
XapaKTEepHU3yeTCs] CBOMM COZIEpKaHNEM (HAIIPAaBICHHOCTHIO) BOJTIOIIUH:

1. TlporpeccuBHas »Bomtonus Ouoxummuueckux (ynkuuit. IIpokapuorHas Ouocdepa.
Pa3BuBaeTcst OMOXMMHUS OPTaHU3MOB.
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2. IlporpeccuBHas »3BOMIOUMSA peryasuuu (ympamieHus) GyHKUANA. OyKapHOTHas
ouocdepa. PazsuBaetcs mopdosorus (CTpoeHHE) OPTaHU3MOB.

3. [IlporpeccuBHas dBOJNIOIMS  CO3HAHWSA, WM peryasauuud  peryasuuid — (?!).
AHTponiocdepa. Pa3BUBarOTCS COUUOKYIBTYPHBIE CUCTEMBI.

OcHOBHBIE 0CO0EHHOCTH IBOJIIOIIMOHHOI0 MIporpecca

[ToMrMO OTMEUEHHOH TEpPUOIU3AIMK SBOJIIOIMOHHOTO Iporpecca oOpamiawT Ha cebs
BHUMAaHHE €Ill¢ HECKOJBbKO €ro BaKHEHIINX OCOOCHHOCTEH, BBISBISEMBIX, B YACTHOCTH, U3
aHaJIN3a MaJeOHTOJIOTHUSCKIX JaHHBIX

1. Hossle, Oonee CIOXKHO YCTPOCHHBIE OpPraHU3MbI OOBIYHO HE BBITECHSIOT U
HE 3aMEIa0T CBOMX NMPUMHUTUBHBIX MPEenKoB. [IpocThie GOpPMBI MPOJOIKAIOT CYIIECTBOBAThH
BMECTE CO CJIOHBIMH — IPOUCXOJHUT HakonieHue B Onore Bce 0oiee CI0KHBIX OPraHU3MOB
¥ 001U pocT pa3HOOOpa3us KHU3HH (TaK, OaKTEpUATBHBIH MUD MPOJOJDKACT CYIIECTBOBATh U
IPOIBETATh MO CEH JAEHb BMECTE C ropa3fo 0osee CI0KHO YCTPOCHHBIMH 3yKapUOTUYECKUMU
OpraHu3MamHu).

2. Opnako mocie KpynHedmux apomopdo30B (mepexooB Ha Oosiee BBICOKHI ypOBEHb
OpraHu3aliK) TaTbHEHIINN YBOJIIOIMOHHBINA MPOTPECC KOHIICHTPUPYETCS MPEUMYIIECTBEHHO
B HOBOM IIIaCT€ OHMOTHI, COCTOSIIIEM M3 0OJiee CIOKHBIX OpPraHu3MOB. Tak, C MOSIBICHUEM
9YKapUOT MPOTrPECCUBHAS IBOJIOIUS OAKTEPH MPAKTHUECKU MPEKpaTHiIach — HEKOTOPbIE
OaxkTepuy CyHIECTBYIOT IO ceil IeHb ¢ ApxeHckoi 3pel (0e3 Manoro 3 MipJ JieT) MOYTU B
HEM3MEHHOM BHJe. ECTh Takke Cepbhe3HbIe OCHOBaHHS I0JIaraTh, YTO C IMOSIBICHHEM
YeNoBeKa MpeKpaTwiack (WM, N0 KpailHeW Mepe, Cepbe3HO 3aMeIUTHiIach) MPOrPECCHBHAsS
IBOJIIOIUS )KUBOTHBIX M PACTCHHIA.

3. Tperbst 0COOCHHOCTH CBSI3aHA CO BTOPOM: MPOCIICKUBACTCS 00IIasi 3aKOHOMEPHOCTD,
cocTosIias B TOM, YTO 4Ye€M CIIO)KHEE YCTPOCH OpPraHWU3M, TEM BBIIIE BEPOSTHOCTh €ro
JABHEHIIETO YCIOKHEHUSI. B 3TOM CMBICIe 3BOJIOIMOHHBIA HpOTpecc, MOXO0Xe, HUIET C
YCKOPCHUEM.

4. TIporpeccuBHOE YCIOKHEHHE — JIOBOJILHO PEIKOE IBOJIOIMOHHOE coObiTHe. YacToTa
TaKuX COOBITUH Ha MHOTO MOPSAKOB HUXKE, YEM 4acTOTa MpeoOpa30BaHuil, MPOUCXOAAIINX HA
OJTHOM ¥ TOM K€ YPOBHE CJIOKHOCTH WU C IIOHKEHHEM 3TOTO YPOBHS, T. €. C YIPOIICHHEM.

Bo3MokeH J1M CIOHTAHHBIN MPOrpece KUBbIX CUCTEM?

[TporpeccuBHBIN XapakTep BOJIOLUU TOPOKIAET MHOXKECTBO BOIPOCOB. OCOOEHHO 4acTo
YIOMUHAETCS TAKOW: BO3MOXEH JIM CAaMOIIPOU3BOJIBHBIN MPOTrPECC, ECIU B HEXKUBOW MPUPOIE
MBI BUJHMM, YTO «CaMO CO0Oi» Bce OOBIYHO TONBKO Pa3pyIllIaeTcs W YIPOIIAeTCs, HO MOUYTH
HUKOI'/Ia HE YCIIOXKHsIeTcs?

CaMonpou3BOIBHOE YCIOKHEHUE CHCTEM, KaK CUMTAJIOCh paHbIIE, MPOTUBOPEUUT
BTOpPOMY Hadajly TEPMOJMHAMHUKU — 3aKOHY pOCTa SHTPONHUH (CaMONPOU3BOJIIBHO pPaCTET
TOJILKO Xa0C, HO HE OPraHM30BaHHOCThH). OJHAKO W3BECTHBIM (UMK M XUMHK, OJUH U3
OCHOBOIIOJIO)KHUKOB TEPMOJMHAMUKN HEPAaBHOBECHBIX CHCTEM U HOOEJNEBCKHUI JaypeaT
W. P. [IpuroxuH mokasana, 4yTO B OMNPEAENEHHBIX YCIOBUAX (B OTKPBITHIX HEPABHOBECHBIX
CUCTEMaX C TIIOCTOSIHHBIM IIOCTYIUICHMEM BEIeCTBAa M DHEPrMM M3BHE) BO3MOXKHA
camMoopraHu3zalus — o0pa30BaHUE «IOPSAIKa U3 Xaocay, T. €. MPOrpecc B TOM MOHHUMAaHHH,
KOTOpBIM MPHUHAT B 3TOM crathe. [IpuMepoM MOXKET Cly’kKUTh 00pa3oBaHUE MPABUIBHBIX
LIECTUYTOJIbHBIX KOHBEKTUBHBIX SIUE€EK ITPYU HArPEBAHUU HEKOTOPBIX BA3ZKHUX KUJKOCTEN.

braronaps otkpeitusaM lIpuroxxuHa nmporpeccuBHas HBONIIOLUSA MepecTana MPOTUBOPEUUTH
3aKOHAM MPHUPO/IbI U1 OCHOBAM MaTepHAIMUCTUYECKOT0 MUPOBO33peHus. Ocoboe 3HaUeHHE OHU
UMeNu Ui TIOHMMaHUs TpoOJieMbl 3apOKICHHUS JKU3HU M TaKOro SBJIEHMS, Kak
KaTaIUTUYECKUE LMUKIbL. M3BECTHBI UUKIMYECKHME XUMHUYECKHE IPOLIECCHI, B KOTOPBIX
NPOAYKTHI, oOpa3dyemble Ha OTHENbHBIX JTalax LUK, CIyKaT KaTajJu3aropaMu JUIs
nocienyromux sranos. [loayyaercs caMOBOCHPOU3BOASAIIAACH, CaMOIOAIEPKUBAIOLIASAC
XUMHYECKasi CHCTeMa, OT KOTOpPOM, BOOOIIE TOBOps, YK€ HENalIeKo U J0 CaMbIX
MPUMHUTUBHBIX (DOPM KU3HHU.
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HoBasi popma :xu3Hu

WNHTepecHBI TprUMep MOXXHO HAWTH B HEIaBHUX OTKPBITHUAX MOJICKYJISIPHON OMOJIOTHH H
MenuIuHbL. Bo3M0OXHO, COBceM HelaBHO, OyKBAJIIBHO Ha HAIMX IJ1a3ax, Ha 3eMJyie MOosSBUIach
HOBasi (Qopma >Ku3HHM. Pedyb HIET O NpecIoBYTHIX NpUOHAX (MH(PEKIMOHHBIX areHTax
0ETTKOBOW TPUPOABI, BHI3BIBAIOIIMX MOPaKEHHE T'OJOBHOTO MO3ra — JHIE(aTonaTuio — y
JTofel M KUBOTHBIX). M3HayanpHO 3TO OBUIM HOpMaibHBIE OE€NKH, MPUCYTCTBYIOIIKE B
HEPBHBIX KJIETKaX MJIEKONUTAIOMMX. OHU BBIIOJIHAIN KaKyl0-TO CBOIO POJIb U HE ITPUBJIEKAIIN
BHMMaHUs y4eHbIX. Ho omHax el (MOxoske, B mepBoi mosioBuHe XIX Beka), ckopee BCEro y
KaKOH-TO KOPOBBI, OJTHA MOJIEKYJIa TAKOTrO OejKa 1Mo KaKuM-TO COBEpIIEHHO HEH3BECTHBIM U
CIIy4ailHBIM MPUYMHAM HEMPABHIIBHO «CBEPHYJACh» — BEAb MOJIEKYJBl Oelka, Mocje TOTro
KaK OHM CHUHTE3UPYIOTCS, JOJDKHBI ONPEIEICHHBIM 00pa30M CBEPHYTHCS, CIIOKUTHCS B HEKYIO
r100yiny (M 3Ta MPOCTPAaHCTBEHHAs KOH(PUrypanus MOJEKYJIbl BO MHOTOM OIpENENseT ee
cBoiicTBa). M BOT 3Ta MoOJIeKyJa IpPHOHA CBEpPHYJIAach «HENPABUIBHO» W B PE3yJbTaTe
COBEpIICHHO CIIy4allHO MpHOoOpena JBa HOGbIX CBOLcmEa. YCTOMYUBOCTh K IpOoTea3aM
(pepmenTam, KaTaTM3UPYIOIIUM PACHICTIIICHHE OCTKOB) — HWHBIMU CIIOBAaMH, OPTaHU3M HE B
CHJIaX ATOT OEJIOK YHUYTOXXHUTh, U CIOCOOHOCTh CTUMYJIHMPOBATH TAKOE K€ HEMpPaBHIbHOE
CBOpayMBaHUE APYrux MnpuoHoB. W momyumscs HEKuM KBa3WOpraHU3M HOBOIO THIA, YTO-TO
BpOJie BUpyca, TOJIbKO Oe3 reHoB! Bemib oka3zanach COBEpIIEHHO HEHCTPeOUWMOI: Takoin
«HETIPaBWJIBHO» CBEPHYTBIH INPUOH HE NEPEBAPUBACTCS B JKEIyJIKe, [ONaJaeT B
nepudeprudyecKkyr0 HEPBHYIO CHCTEMY W CIOBHO MPHU LIEMHOM PEaKIMH 3acTaBiIsSIeT TaK Ke
CBOpauyMBaTbCsl BCE IPUOHBI B HEPBHBIX KJIETKAaX — 3Ta BOJIHA «HEIPABUIBHOTO
CBOpa4yMBaHUSI» JOXOAUT JO MO3ra, INle «HEMPaBHIBHBIN» OElOK «0OBOJAKMBAET» BCE
HEUpOHBI (BeAb OH HEYHUUYTOXXHM), B PE3YyJIbTAaT€ YEro YeJOBEK CXOAUT C yMa M BCKOpeE
ymupaeT. OqHUM U3 HauboJee IPKUX MPOSIBICHUN BO3MOXKHOCTEH MPUOHOB CTall TOT CaMblil
ry6uarbiil 3HIEPaIUT (CKKOPOBbE OELIEHCTBO»), KOTOPBIM HE TaK AABHO €Ba HE YHUUYTOMXKUII
’KUBOTHOBOJCTBO M MSICHYIO IPOMBIIIEHHOCTD Psiia CTPaH.

YToObl OCTAaHOBUTH TAKOW aBTOKATAIUTUYECKUI (CAMOYCKOPSIIOIIMIICS ) IUKIT, HEOOXOAUMO
YHUUTOXKUTh BCE «HENPABUIIbHBIE» MPHOHBI A0 mocienHero. Ha atom mpumepe BUAHO, YTO
ABTOKATAIMTUYECKUI IIMKI MOXET CTaTh CTpAIIHOW CHJIOW: pa3 BO3HHMKHYB, OH OyIeT
AaKTUBHO BOCIIPOM3BOJUTHCS U MOJJEPKUBATh caM Cce0s, U OCTAaHOBUTb €r0 OKa3bIBAETCS
OUYEHb HENMpOCTO. BOT M HanmoOMHMHAET OH 3apOoJbII TOM CaMOl TAMHCTBEHHOW <CGKU3HEHHOMN
CUJIBI», KOTOPYIO YK€ HE pa3 IbITAINCh NIPEACTaBUTh ABUKYIIEH CUIION IBOJIIOLINH.

Poss PHK B npoucxoxaeHuH sKM3HU

[TepBHuHOIl aBTOKATAIUTUYECKON CHUCTEMOMW, C KOTOpPOM Hayanach >XM3Hb Ha 3emie,
CKOpee Bcero, Morja okaszarbcsi KopoTkas Mojekyida PHK, cnocoOHnas karanusupoBatb
CUHTE3 COOCTBEHHbIX Konuil. Bo3HuKIIas aBTOKAaTaIUTHUECKasl CUCTEMa JOJDKHA ObLIa cpasy
BOMpaTh B cebst U Jpyrue abMoreHHo cuHresupoBaHHble Mojekyiasl PHK — rtakas PHK (c
MOJIMMEPA3HON aKTUBHOCTHIO) Oy/EeT CHHTE3UPOBATH HE TOJBKO CBOU COOCTBEHHBIE KOIHH,
HO U Konuu Jpyrux «cocenHux» PHK, koropblie TeM cambIM CTaHOBSATCS MaTE€pUaIOM s
orOopa. WM 31nech BIIOJIHE YMECTHO OTMETUTh, 4YTO, KaK IIOKa3aHO B JIabDOpaTOPHBIX
HKCIEpUMEHTAX, 0mbop U Jaxe bopvba 3a cywecmeosanue IpKo TPOSBISAIOTCS YXe B
NPOCTEHIINX AaBTOKATAIUTHUECKUX LMKJIAaX — Haubonee «yaauHble» (3(pPexTuBHBIC)
KaTAINTUYECKUE LHKIBl OBICTPO  «pa3pacTaloTCs» M «BBITECHSIOT» CBOMX MEHee
3¢ (HEKTUBHBIX «COMEPHUKOB.

Tak 4Yro, y4uuThIBas He TaKk JAaBHO OOHapyxkeHHyI0 crnocoOHocTs PHK  BbIIOIHATH
pa3inuHble Kataautuueckue (pepmeHTaTuBHBIE) QYHKIUHU, U3 MogoOHON mepBuyHoi PHK-
CHCTEMBl MOT JIOBOJIbHO ObICTpO cdopmHupoBaThca Tak HaszbiBaeMblii PHK-opranusm —
MPEAIIECTBEHHUK JKUBOW KieTku. OT1oT PHK-oprammsm yxe Mor, «BOBJIEKas» B CBOKO
METa0OJMUYECKYI0 CeTh CHayajJa KOpOTKHEe, aToToM U 0Oojee JUIMHHBIE O€JKH,
COBEpIIEHCTBOBATh MEXaHM3Mbl CcHHTe3a OenkoB Ha ocHoBe PHK-gpepmenToB, uyto
MOCTETNEHHO MPUBENO K (POPMUPOBAHHIO T€HETHYECKOTO KOJa U COBPEMEHHBIX MEXaHH3MOB
CHHTE3a OenKa.
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IBOJIIOLMIO HE CBECTH K TEOPUH BEPOATHOCTEM

OIHO M3 XapaKTEPHBIX BO3PAKEHUU MPOTUB KJIACCUYECKOW TEOPUHU SBOJIFOLIUM COCTOUT B
TOM, YTO CO3JaHHE JIIOOOTO CJIOXKHOIO 3JIEMEHTa — HalpuMep, HOBOTO (epMeHTa — B
pe3yibTaTe HaAKOIUICHHMs CIydallHbIX MyTauui (ciaydaifHoro mepeOopa BapHAHTOB)
HEBO3MOXXHO C TOYKH 3PEHHS TEOPUU BEPOSATHOCTEH. THUIMHMUYHBIN «()yHKINOHAIBHBIIN OEI0K
COCTOUT U3 HECKOJBKUX COTEH KOMOMHALMN aMHUHOKUCIOT (OCHOBHBIX aMHHOKMCJIOT BCEro
20). 3HauuT, PacCyX AAIT KPEAMOHUCTHI, YTOOBI METOIOM CIIy4aifHOrO mepedopa MmoIyduTh
«(yHKIMOHANBHBI» Oenok n3 XoTs Obl 100 aMMHOKHCIIOT, HY)KHO HepedpaTbh CTOJIBKO
BAPUAHTOB, YTO HA 3TO HE XBAaTUT BCEro BPEMEHU CYIECTBOBaHMs BcenenHoi. BeposaTHOCTH
cilyyaiiHoi caMocOOpkH pabouero Oesika CpaBHUBAIOT C BEPOSITHOCTBIO CAMOCOOPKH, CKaXeM,
caMoJIeTa U3 Mycopa B Pe3yJIbTaTe IIPOX0XKACHUS CMEPYa 110 TOPOJACKON CBAJIKE.

B uem xe npuHnunuanbHas omubKa B 3TUX paccyxaeHusx? Ha camom naene ommOoOK TyT
MHOro. OJlHa U3 OCHOBHBIX COCTOUT B CIEAYIOLIEM: IPOTPECCUBHBIE 3BOJIOLUOHHBIE
npeoOpa3oBaHusl — BOBCE HE pe3yibTaT nepedopa BCeX BO3MOXKHBIX BapuaHTOB. OOBIUHO BO
BCEX MpPeoOpa3oBaHUAX B JKUBBIX CHCTEMaxX HCIHOJB3YeTCsl OJOYHBIN, WM MOIYJIbHBIM,
npuHiun coopku. Kak yxe He pa3 oTMeyanoch, e€mie A0 TMOSABICHUS KHU3HH, B XOE
a0MOreHHOI'0 CUHTE3a, U3 aMUHOKHCIIOT BIIOJIHE MOTJIM C(POPMUPOBATHCSA KOPOTKUE OEIIKOBBIE
MOJIEKYJIbl, IIPEACTABIISIIOIINE COO0M CllyyaiiHble KOMOMHALMY aMUHOKHUCIIOT. OKa3anaock, 4To
YK€ Takue KOpPOTKHE OelkM o00najaroT cla0dbIMU KaTaJIMTUYECKHMMH CBOMCTBaAMM, IMpPUYEM
CBOWCTBA 3TU Pa3HbIC Y Pa3HBIX MOJIEKYJ. boJblne, CloXKHbIE, «HACTOSIINE» OeNKU (IpudyeM
BCE MX BUJIbl — BCE TAK Ha3bIBa€Mble CEMENCTBA OEJIKOB, MPUCYTCTBYIOUINE B KJIETKE) MOTJIU
chopMHpOBATHCS KaK KOMOMHAIIMU U3 OJHOW— JIBYX COTEH TaKUX CPABHUTEIBHO KOPOTKUX
Kyco4koB(0710k0B). Cyast IO CTPYKTYpe M3BECTHBIX OEJIKOB, UMEHHO TaK B MPHUPOJE JENO0 U
o0crosio.

CumoOno3

bnounsblif npuHLIKI COOPKU CIIOKHBIX CHCTEM M3 MPOCTHIX SIPKO MPOSIBIISIETCSA B (DEHOMEHE
cuMOuno3a. Yke roBOpPUIOCh O TMOSBICHUU 3YKApHOT Kak 00 OJHOM M3 JIBYX Ba)KHEHMIIMX
HBOJIFOLIMOHHBIX COOBITUI 3a BCIO MCTOPHIO JKHM3HM. Tak BOT, 3yKapuUOTHYECKas KJETKa
BO3HHKJIa B pe3ysibTaTe CUMOMO03a HECKOJBKUX PAa3HbIX BUIOB MPOKAPUOT — OaKTEepHid. DTH
OakTepuyM CHayaja JIOJIT0 CYHIECTBOBAJM KaK  KOMIIOHEHTbl ~ MHTEIPUPOBAHHOTO
OakTepuanbHoro coobmiectBa. Ilocie Toro kak MexJ1y HHMH YCTAaHOBMJIACh YCTOWYMBas
CUCTEMa B3aUMOJEHCTBUN M B3aUMHOW KOOpJAMHALMM, ATH OaKTEPUM CIWINCh B €AMHBIN
OpraHu3M, KOTOPBIA U CTal IEPBOU DyKapUOTUUECKOU KIIETKOM.

CumOno03, BO3MOXKHO, CHITpall O0JIBIIYIO POJIb U B JPYTUX IPOrPECCUBHBIX 3BOJIOLNOHHBIX
npeoOpa3oBaHusx. CaMble U3BECTHBIE IPUMEPHI: KOPAJUIbI, TUIIAHHUKY, )KBaYHbIE, TEPMHUTHI.
SBnenust cumOKro03a Urpav OONBIIYIO POJIb U B JIPYTUX CIIydasx apoMop¢o30B, MyCTh 3TO
IIPOSIBIISIOCH U HE CTOJIb SIPKO.

Ipeaganranuu

He meHee BaxkHa B HBOMIONUM M poOJIb IpeaganTalMu (CKPBITBIX BO3MOXKHOCTEH K
u3MeHeHusAM). HoBble «pyHKIMM» M peryisiTOpHbIE CBSI3U BO3ZHHKAIOT HE «M3 HUYETO», a U3
TOM OrpOMHOI Macchl BTOPOCTENEHHBIX MM MOOOUYHBIX (PYHKIMH M PETYISTOPHBIX CBs3EH,
KOTOpbIe HEU30€KHO MPUCYTCTBYIOT B PETYISATOPHO-META00IMYECKON CETH MPOCTO-HATIPOCTO
B CHILY CaMOU €€ MPHUPO/IbI.

HoBble reHbl 00bIYHO 00pa3yroTcs B pe3yibTare IyIUIMKalUW (MyTaluH, B pe3ylbTaTe
KOTOPOM MPOMCXOAUT YABOCHHE OTAENBHBIX YYAaCTKOB) CTapblX I'€HOB M IOCJEAYIOIIETO
«PacXOXKACHUS» UX QYHKIUI, KOT/Ia OJJUH U3 TeHOB COXPAHSIET CTApyI0 OCHOBHYIO (PYHKIIHIO,
a BTOPOM YCHJIMBAET KaKyl0-TO U3 OBIBIIMX BTOPOCTENEHHBIX (YHKITHI.

Yckopenue nporpecca

B 3axiroueHue Henb3sl HE 3aTPOHYTH OJAMH U3 CaMBIX CIIOPHBIX BOIIPOCOB 3BOJIKOLIMOHHOMN
TEOpUU —  aBTOKATAIUTUYECKUN  (CAMOYCKOPSIOLIUICS)  XapakTep  3BOJIOIHOHHOTO
nporpecca.
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Kak yxe oTmedanoch, NaJE€OHTOJIOTHYECKAsl JETONUCh CBUAETENBCTBYET: YEM CIIOXKHEE
OpPraHM3M, TEM BBIIIEC BEPOSATHOCTb TOTO, YTO KAKHE-TO M3 €ro IIOTOMKOB MOTYT CTaTh €IIE
Oonee cinoxHbIMHA. MHBIME croBaMu, HaONIOAAeTCS HEYTO BPOJAE CaMOYCKOPEHHs
(aBTOKaTanIM3a) B HBOJIOLMOHHOM Iporpecce. Yem 3T0 MokeT ObITh BbI3BaHO? JTa TeMa
KpaiiHe cnabo pa3paboTaHa B COBPEMEHHOW OSBOJIOIMOHHON TEOpPUH, HO OJHO U3
00BSICHEHUI1, 10 MHEHUIO aBTOPA, MOTJIO OBl 3aKJIIOYATHCS B CICAYIOIIEM.

B xone »Bosonuu T0KEH JOCTUIaThCs CBOErO POJA PEryIsTOPHBIA KOMIIPOMHMCC MEXKIY
TpeOOBaHUSAMHM  aJANTHUBHOCTH (CHOCOOHOCTH IepecTpauBaTbcsi B  COOTBETCTBHM €
M3MEHEHHEM BHEIIHMX YCJIOBHMI) M LENOCTHOCTM KHUBOW cuctemsl. llepBas rpynmna,
onpenensgeMas O0COOEHHOCTSIMM  B3aMMOOTHOLIEHUWH OpraHusmMa ¢ BHEIIHEH cpenoi,
CTPEMHUTCS YBEIWYMUTHh POJb BHEIIHUX PErysiuil (4ToObl aJeKBaTHO pearupoBaTh Ha
U3MEHEHHME YCJIOBUM OKpyKarolied cpeabl). Bropas rpymnna, QukTyemas LEIOCTHOCTBIO
OpraHu3Ma, CTPEMHTCS YBEIUYHUTh POJIb BHYTPEHHHUX PETYJSIIUNA (YTOOBI OTJeNbHBIC YacTu U
(YHKLIUU CIIO)KHOW CHCTEMBI, MOAOTHAHHBIE APYI K JPYry, pPa3BUBAJIUCh U JeHCTBOBAIU
COTJIACOBAHHO).

PykoBozaCTBYsICB ~ COOOp@XEHUSIMM O  BO3MOXKHOCTSAX  JIOCTM)KEHHUS — YKa3aHHOTO
KOMIIPOMHCCA, MOKHO BBICTPOUTBH CIEIYIOUIYIO CXEMY, OIPEICISIONYI0 HalpaBJICHUE
9BOJIIOLMM: YCIOXKHEHHE — mpobiema MoAJepKaHusl ILEeJOCTHOCTH —  oOpallieHue
PETYISTOPHBIX CBA3€H BHYTph — MpoOJeMa afeKBAaTHON peaklUud Ha BHEIIHHE YCIOBHUS —
HE00X0UMOCTh (OPMHUPOBAHUSL HOBBIX BHEIIHUX PETYJIATOPHBIX CBs3eld — jajibHeiliee
YCIIOKHEHUE.

YeMm ciokHee OpraHusM, TeM TpyAHEe oOecleuuBaTh COIVIACOBAHHYIO padOTy BCEX €ro
yacTed. OTO HEM30€XKHO BEAET K Pa3BUTHIO «BHYTPEHHUX» PETYJIATOPHBIX CBs3ed —
aKTUBHOCTb TE€HOB M «(YyHKIHOHAJIBHBIX» OCJIKOB BO Bce Ooiblieil Mepe Oyzaer
peryIupoBaThcs KaKMMU-TO BHYTPEHHUMH (PAKTOpPaMH, a HE TOJIBKO HANpsIMYyIO BHEIIHUMHU
ctumynamu. Ilporpeccupyromee oOpalieHHe PperyisTOpHBIX CBS3eH «BHYTPb» BpojJe Obl
BEIET K TOMY, YTO OpraHH3M KakK Obl «3aMbIKaeTcs Ha ceOs», KOHIIEHTPUPYETCS Ha CBOEM
BHYTPEHHEM COCTOSHUM U CTaHOBHUTCS Oosiee yA3BHMBIM K M3MEHEHUIO BHEIIHUX (PaKTOPOB.
Bo3nukaer KOHDIMKT MeXay HEOOXOIMMOCTBIO TOJICPKUBATH IIEIOCTHOCTH CIIOKHOTO
OpraHu3Ma M aJIeKBaTHO pearupoBaTh Ha M3MEHEHHs BHEIIHUX YCIOBHUH. DTOT KOHQIMKT
MOJKET OBITh pa3pelIeH:

a. (GopMHPOBAHHEM HOBBIX BHELIHHUX PETYJIATOPHBIX CBS3EH;

b. TOBBIICHHEM HE3aBUCHMOCTH OPraHW3Ma OT BHEIHHX YCJIOBH IMyTEM TOAICPIKAHHSI
BHYTPEHHEI0 romeocrasa (Hampumep, IMOCTOSTHHOM TeMIepaTypbl Teja), 4ToObl M3MEHEHHe
BHEIIHUX (DaKTOPOB pexke MOPOXKAAJ0 IMPOTHUBOPEUUs C BHYTPEHHUMH IIpoLeccaMH B
OpraHu3Me;

C. HCKYCCTBEHHBIM CO3JaHMEM WM HAXOXICHHEM JUIsl ce0s MOIXOJAIIMX YCIOBHUM
(TEpMUTHUKH, THE3/1a, JIpyTue >KWINIIA); aKTUBHOE IEpeMElIeHHe B MeCTa, IJie YCJIOBUS
Oosee OnaronpusATHbHI (MUTpALUs )KUBOTHBIX, IIEPEIETHI ITHULIBI).

He BBI3BIBaE€T COMHEHMII, UTO JIF000I U3 MEPEUNUCICHHBIX MyTEH, B CBOIO 04Yepeb, TpedyeT
JAbHENIIETO YCI0KHEHUS opranu3ma. [IepBblil TyTh BBOAUT HOBBIE BHEIIHUE PETYIISTOPHBIE
CBSI3U — OYEBHUJHOE YCIO)XKHEHHe. Bropoll myTh TpeOyeT NpOrpecCUBHOIO pPa3BUTHUSA
MeTabonu3Ma, IOKPOBHBIX TKaHEH — 37echb TOXKe O0€3 YCIO0XHEHHS BCEH CHCTEMBbI
He oboiiTuch. Tperuil myTh mpennojaraeT pa3BUTHE HEPBHOM CHCTEMBI — pETYJIATOPHON
CHUCTEMBI CaMOTr'0 BBICOKOT'O YPOBHSI.

B »3TOlf cxemMe MOXHO YCMOTPETh MEXaHM3M MOJOXKUTEIbHOH OOpaTHON CBA3M:
YCIIO’)KHEHUE CUCTEMBbl BeleT K KOH(MIUKTY, CHSITHE KOTOPOIO BO3MOXHO TOJIBKO IYyTEM
JATbHENIIETO YCIOKHEHUs. BO3MOXKHO, B 9TOM € U KPOETCs OCHOBHAs IIPUYNHA YCKOPEHUS
nporpecca.

A BOT emie oJHa BO3MOJKHas II€TIOYKAa M3MEHEHUH B XOJI€ HBOJIIOLIMU: YCIOXHEHHE —
MOSIBJICHHE MHOKECTBAa HOBBIX KpE€0JOB (HE3aIUIaHWPOBAHHBIX, CIIy4allHbIX OTKJIOHEHHH OT
HOPMBI, B YaCTHOCTH, OT HOPMA@JIBHOIO TIpollecca pa3BUTHS OpraHu3Ma) —  yrposa
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IIEJIOCTHOCTU M KH3HECTIOCOOHOCTH — HEOOXOJMMOCTh IMOSIBIICHUS HOBBIX PETYJISTOPHBIX
CBA3CH.

MOHO OTMETUTH U €IIe OAMUH achekT. JIto0oe «3eMeHTapHOe YCI0XKHEHNEe) (TTOSIBIICHHUE
HOBOW PETYIATOPHOM CBS3M) aBTOMAaTHUYECKH BEIET K BO3HHMKHOBEHHIO MHOJKECTBA HOBBIX
KpPEOJOB, KOTOpbIE MOTYT HpPOSBUTHCA IpH HM3MEHeHHH ycioBui. llomamas B ycioBus,
Ha KOTOpbIe OHa «HE ObUIa paccuMTaHa», HOBas CBs3b (BKJIIOYCHHAs, KaK YK€ OTMEYasoch,
B €IMHYIO OOIIyI0 CETh M BIMAIONIAS B KOHEYHOM HTOr€ Ha BCE MPOLECCHl B OPraHHU3ME)
MOXET JaTh pPa3IHuYHbIC «HENpeABHUICHHBIC» 3(PdeKTrl. DTO, ¢ OJHOH CTOPOHBI, HOBBIC
npeajanTalid W HOBBIM «MaTepuan aisi oTOOopa», € APYrol — yBEIWYEHHUE YaCTOTHI
«HETIPeNIBU/ICHHBIX», CIy4YalHBIX OTKIOHEHHH CTAaBUT TIOA Yrpo3y LEJIOCTHOCTh U
XKHU3HECTIOCOOHOCTH cHCTeMbl. CIIPaBUTHCSA C ITHUM MOOOYHBIM I(PPEKTOM YCIOKHEHHS 4aCTO
ObIBaeT BO3MOXKHO JIMIII ITyTEM JAIBHEHIIETO YCIOKHEHUS (HampuMmep, K «3a0dapaxynBIIeii»
PETYJISATOPHOH CBsI3U 100ABISIETCS HOBasl PETYJSATOPHAS CBSI3b, PETYIHPYIOIIAs MPEKHION).
Takum o0Opa3oM, ¥ TpM TaKOM THOAXOAE MPOLECC YCIOKHEHHS OKa3bIBACTCS
ABTOKATAIUTUYECKUM H UJET C YCKOPCHHUEM.

I'EHETUYECKA MOJAEPHU3AIIUSA: PASBBEUBAEM MU®bI O
I'MO.

ITanunn A., Hayllelﬁ compydnuk cekmopa MOJleKle}lpHOii Jeonrouuu

Hucmumyma npoonem nepeoauu ungpopmayuu PAH

«ITonynapuas mexanuka» Ne§, 2014

Bo BcesieHHO#l cTparernveckoil KoMmnblTepHOH uMrpbl StarCraft BHe3eMHas
paca 3eprop mnpuMedaTejJbHAa TeM, YTO HAYYWJIACh YCBaMBATh TeHeTHYeCKHii
MaTepuaJj IPyrux OpraHu3sMoB U NMpPeodpa3oBbIBATH COOCTBEHHbIE I'eHbl, MEHASCH U
aJIaNTUPYACh K HOBBIM YCJIOBHUSIM. JTa, HA NMEPBbIil B3I/, paHTacTHYeCKasd HIes
HAMHOT0 0JIMKe K peaJibHbIM BO3MOKHOCTSIM KUBBIX OPraHU3MOB, YeM KaKeTCsl.

Ceroanst Mbl oueHb MHOTO 3Haem npo JIHK: »Toit nByxuemouewyHoil Moliekyse
MOCBSIIEHO Oojiee MBYX MUJUIMOHOB HaydHbIX mybonukauuid. Monekyny JHK moxHO
paccMOTpeTh Kak TEKCT, HAMCAaHHBINA C MCIOJB30BaHWEM ani(haBUTa W3 YETHIpeX OyKB
(Hyxseotn10B). COBOKYMHOCTh BCEX HYKJIEOTHJIOB, COCTABIISIIOIIMX XPOMOCOMBI JIHOOOTO
OpraHu3Ma, Ha3bIBaeTCs TEHOMOM. ['€HOM 4YeJIoBeKa HACUUTHIBAET MPHUMEPHO TPH
MIULIHAp/A «OYKBY».

OtnenbHBIE yYaCTKH TEHOMA TMIPEACTaBIAIOT CO00M 000COOJEHHBIE T'e€HBI —
(YHKLIMOHAJBHBIE 3JEMEHThI, KOTOpPbIE 4Yallle BCEr0 OTBEYAIOT 3a CUHTE3 KOHKPETHBIX
OenkoB. Y venoBeka okoiyio 20 000 koaupyronmx OeNKu TeHOB. benku, Kak ¥ MOJIEKYJIbI
JHK, sBasoTcs NOIMMEpaMH, HO COCTOST HE U3 HYKJICOTHAOB, a M3 AMUHOKHCIIOT.
«AndaBuT» aMUHOKHUCIIOT, BXOJSIIUX B COCTaB 0€NKOB, HacUUThIBaeT 20 Mojekys. 3Has
HYKJICOTUHYIO TOCJIEI0BAaTEIbHOCTh F€HA, MOXKHO TOYHO OIPENEINTh AMUHOKUCIOTHYIO
MOCJIEIOBATENBHOCTD O€JKa, KOTOPBI OH KOAMpyeT. J[eno B TOM, YTO BCE OPTraHU3MBI
UCTONB3YIOT OJMH U TOT k€ (C HEOOJBbIIMMHU BapHallUAMU) XOPOLIO H3yYEHHBIH
TCeHeTUYECKUH KOJ — TIpaBUjJa COOTBETCTBUS KOJOHOB (TPOEK HYKIICOTHJIOB)
OTpeNielIeHHbIM aMUHOKHCHOoTaM. [logoOHas yHMBEpPCAJbHOCTh MO3BOJSET TI'eHaM
U3 OJTHOTO OpraHu3Ma paboTaTh B IPYrOM OpraHW3Me W MpPU 3TOM IMPOU3BOJIUTH TOT XKe
caMmbliil OeIoK.

EcrecTBeHHas HHKeHepUS

OmuH W3 OCHOBHBIX METOJOB T€HHOM HWHXEHEPUM PACTEHUH  HCIOJIb3YyeT
arpo0axkTepuu M pazpabOTaHHBIH UMM MEXaHHW3M MOAM(UKAIMN PACTUTEIbHBIX T€HOMOB
(em. «[IM» Ne  10'2005). T'enpl oOuTaOmuUX B IOYBE arpoOakTepuil KOAUPYIOT
crienuanbHble O€NKH, CIOCOOHBIE «IIPOTAlIMTh» ompeneneHHyo Mouekyny JHK
B PaCTHTEJIBHYIO KIIETKY, BCTPOHUTH €€ B PACTHTEIbHBII T€HOM W TEeM CaMBbIM 3aCTaBUThH
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pacTeHHE MPOM3BOAWTL HYXHbBIE I OaKTEpUH MHTATEIbHBIE BEHICCTBA. YUCHBIC
103aUMCTBOBAJIM 3Ty WJICI0 U HAIIUTK €if MPUMEHEHHE, 3aMCHUB HYXXHbIC OaKTEPHSIM T'CHBI
Ha T€, KOTOpPhIe KOTUPYIOT OelKH, He0OXOIUMBIC B CETbCKOM X03siicTBe. Hanmpumep, Bt-
TOKCHHBI, KOTOPbIE IIPOM3BOIAT MMouBeHHbIe OakTepuun Bacillus thuringiensis, abcoaroTHo
0e30macHbIe I MIICKOMTUTAIONIMX M SAOBHTHIE IS HEKOTOPBIX HACEKOMBIX, HJIH OCIIKH,
NPHUIAIOIINAE PACTCHHIO YCTOHYHMBOCTh K KOHKPETHOMY IepOUIUTY.

OOMeH reHamu Ui OaKTepui, Jake He POJACTBEHHBIX, — OYEHb PACIPOCTPAHEHHOE
siBjieHue. VIMCHHO M3-32 3TOr0 MHKPOObI, YCTOWUYHMBBIC K MEHUIIMIUTHHY, MOSBHIMCH yXKE
Yepe3 HECKOJIBKO JIET MMOCIIe Havalla er0 MacCOBOTO MPHUMEHEHHS, a B HAIIIK THH PodIeMa
YCTOWYHMBOCTH K aHTHOMOTHKAM CTaJla OJIHOW U3 CaMbIX TPEBOXHBIX B MEIUIMHE.

OT BHpPYCOB K OpraHusmMam

EctecTBeHHON  «TeHHOW  WHXKEHepUeil» 3aHMMAaloTCS  HE TOJIBKO  OakTepuu,
HO ¥ BUPYCHI. B reHoMax MHOTHX OpPraHM3MOB, BKJIIOYasl Y€JIOBEKa, €CTh TPAHCIIO30HBI —
ObIBIIME BHUPYCHI, KoTOopble naBHO BcTpomwiuch B JIHK xozsmna wu, kak mnpasuio,
HE IPUHOCS €My BpeJia, MOTYT «II€PECKAKUBATH» C OJIHOIO MECTa B TEHOME Ha JIpyToe.

PerpoBupychl (Takue kak BHY) ymeror BCTpauBaTh CBOM T'€HETHYECKHUH MaTepHa
psIMO B TEHOM 3YKapHOTUYECKHUX KJIETOK (Hampumep, KJIETOK YesIOBeKa). AJIEHOBUPYCHI
HE BCTPAaWBAIOT CBOI0 T€HETHYECKYI0 HMH(OpPMAIMIO B F€HOMBI >KUBOTHBIX U PaCTEHUIL:
WX TEHBl MOTYT BKJIIOYAThCA W paboTaTh 03 3TOro. DTH U IPyrue BUPYCHl AKTUBHO
UCIIOJIB3YIOTCS B F€HHOM Tepamuu J/Jig JICYEHUs] LEJOro CIEKTpa HacIeACTBEHHBIX
3a00JI€BaHUH.

Takum oOpa3om, ecTecTBEHHas IeHHash WH)XEHEPHUS OYEHb IIMPOKO HCHOIB3YETCS
B [IPUPOJIC U UTPACT OTPOMHYIO POJIb B aaNTallMM OPTraHU3MOB K OKpYKAroIIeH cpeje.
Eme BaxkHee TO, 4TO BCE JKHUBBIE OPraHU3MbI IMOCTOSTHHO MOJBEPrarOTCs F€HETUYECKUM
W3MEHEHUSM B pe3yibTaTe CIIy4alHbIX MyTanui. 3 3Toro crnemyer BaXKHBIM BBIBO:
MO CYTH, KaX/Ablii OpraHu3M (eciu He CUUTaTh KIOHOB) SBJSETCS YHUKAIbHBIM
Y TEHETUYECKH MOAU(DUIIMPOBAHHBIM 10 CPABHEHUIO CO CBOMMHU MpeAKaMH. Y HEro ecTh
KaK HOBBIC MYTAIlMH, TaK ¥ HOBbIE KOMOHWHAIIMH CYIICCTBOBABIINX pPAaHEE BApUAHTOB
F€HOB — BTEHOME JI000oro pebeHka OOHApYKUBAIOTCA JIECATKH T'€HETUYECKUX
BApUAHTOB, KOTOPBIX HE OBLIO HU Y OJTHOTO U3 poauTeseii. Kpome BO3SHUKHOBEHHS HOBBIX
MyTalui, B XOJI€ IOJOBOTO Pa3MHOXKEHHUS B KaXJIOM IIOKOJEHUM BO3HMKAET HOBasd
KOMOWHAIINS YK€ CYIIECTBYIOIIUX Y POJAUTENICH TEHETUIECKUX BapPUAHTOB.

IIpoBepeno B onbiTax

CeronHsi akTUBHO oOCyKJaeTcs 0€30IacHOCTh MUIIEBBIX MPOAYKTOB, COAEpPMKAIIUX
reHeTudyeckn MmoauduuupoBaHHsle opraHusmbl (I'MO). Jlas OpoAyKTOB T'€HHOM
WHXEHEPUHU, OCYIIECTBISEMOM UYETOBEKOM, HAMHOIO JIydlle MOAXOAUT TEPMHH
«TE€HETUYECKH MOJEPHU3UPOBAHHBIE OPraHU3MBbI», TaK KaK T€HHasl HHKEHEPHUS MO3BOJISAET
YCKOPUTH T€ MPOLIECChl TEHETUUECKUX U3MEHEHU, KOTOPbhIE CAMOCTOATEIBHO MTPOUCXOSAT
B IIPUPOJIE, U HAIIPaBUTh UX B HY)KHOE 4eJIOBEKY pycio. OIHAKO MEXIy MeXaHW3MaMHu
FeHETUYECKON MOJAEpHU3ALNN U MPUPOJHBIMU IIPOLECCAMH T€HETUYECKON MOAM(PUKALIUN
HET HUKAKUX CYIIECTBEHHBIX Pa3JIM4Mii, IO3TOMY BIOJIHE OOOCHOBAHHO MOYKHO CUUTATh,
YTO NpOU3BOJACTBO ['M-NIpOTyKTOB MUTAaHUSI HE HECET AOMOJHUTEIbHBIX PUCKOB.

OnHako, kak umo0as Hay4yHas rumnoresa, Oe3omacHocTh ['MO  HyxJanach
B DKCIIEPUMEHTAJIbHOW  MpoBepke. Bompeku  MHOTOUMCIEHHBIM  YTBEPKIACHHUSIM
npotuBHUKOB 'MO, 3TOT BOIpOC OYEHBb U OYEHBb TILATEIBHO HCCIENYETCS HE MEPBbIN
necaTok  jer. Boarom romy Bkypuane Critical reviews in biotechnology 6511
onyonukoBaH 0030p moutu 1800 HaydHbIX paboOT, TMOCBSIIEHHBIX HM3YYECHHUIO
6e3onacHoctu 'MO 3a mocnennue AecsaTh JieT. JIump B TpexX MCCIIEeNOBaHUSIX BO3HUKIIH
MIOJI0O3PEHMSI O HETaTUBHOM BIIMSIHUU TPEX KOHKpPETHBIX ['M-cOpTOB, HO 3TH NOJ03pEHUS
HE OIpaBAAJIUCh, €IlIe B JIByX cly4yasx ObUla yCTaHOBJIEHA NOTEHIMAIbHAS aJllIEpIreHHOCTh
['M-coproB. EnMHCTBEHHBI MNOATBEpXkKIEHHBIH clay4daidl Kacajcsi reHa Opa3sHIIbCKOTO
opexa, BcrpauBaemoro B 'M-copt con. CTanzapTHas B TAKMX CIydasX IPOBEpPKA PeaKLuu
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CBIBOPOTKM KpOBM JIIOJICH, CTpajalouiux ajuiepruei, Ha 6enox HoBoro I'M-copra,
IoKa3ajla CyLIECTBOBAHME OINACHOCTH, M pa3pabOTUMKH OTKA3aJUCh OT IPOABHIKEHHS
COpTa Ha PBHIHOK.

Kpome Toro, croutr otaenbHO ymnomsiHyTh 0030p 2012 roma, omyOJMKOBaHHBIN
B kypHaie Food and Chemical Toxicology, B koTopblii Bouwio 12 uccienoBaHHid
O6e3zonmacHocTy  ynorpebsmenus ['MO B mmmy Ha HECKONBKHUX — (OT ABYX  JIO TISITH)
IIOKOJICHUSIX JKUBOTHBIX M ele 12 uccineaoBaHuil Ha )KMBOTHBIX JOJITOCPOYHOIO (OT Tpex
MecsLeB /10 IByX JieT) notpedinenuss MO B numry. ABTOpbl 0030pa HIPULILUIA K BBIBOJLY
00 OTCYTCTBMM  Kakux-Tu00o  HeraTuBHBIX  3pdextoB MO (1O cpaBHEHHIO
C HEMOJIEPHU3UPOBAHHBIMU AHAIOTAMHU).

CkaHjgajgbHble pa3odaauyeHust

Bokpyr HekoTopbIX paboT, SKOObI IOKa3bIBAIOLIMX Bpelx OTAenbHbIX ['M-copToB
pacTeHUi, BO3ZHUKAIOT Kypbe3bl. TUIIMYHBINA [IPUMEP, KOTOPBIM OYEHb JIFOOAT MPUBOIUTH
npotuBHUKM ['MO, — 3T0 HamrymeBIIas HyOJuKanus (QpaHIy3CKOrO MCCIIeNoBaTels
Cepanunu B xypHasie Food and Chemical Toxicology, kotopsiii yrBepkaan, uro I'M-
KyKypy3a BbI3bIBA€T paK WU yBEIMUEHHE CMEPTHOCTU Kphlc. B HayuHOll cpeme pabota
CepaniuHu BbI3BasIa OypHBIE JAMCKYCCUHM, HO HE IOTOMY, UYTO MCCIEIOBATEIb IMOJIYUMI
U OIyOJINKOBAJI KakWe-TO YHHUKalbHble NaHHblC. [IpuumHON OBLIO TO, YTO C HAYYHOIl
TOYKHU 3peHHs paboTa ObLIa BHIIOIIHEHA KpaliHe HEOPEKHO U cofeprkaia rpyobie ommoKHy,
3aMETHBIE C IEPBOIO B3IJIAAA.

Tem He meHee mpencraBieHHble CepanuHu Qororpaguu  KpbiC € KPYIHBIMU
OIIyXOJISIMU IPOU3BENIM OIPOMHOE BIIeYaTIEHUE Ha 001IecTBEeHHOCTh. HecMOoTpst Ha TO 4TO
€ro craThsl HE BBLICpKaNa OOBEKTMBHOW KPHUTUKMA U ObUIa OTO3BaHAa W3 JKypHaia,
€€ MPOJOJDKAIOT LUTUPOoBaTh NpoTUBHUKUA ['MO, KOTOpBIX Hay4dHas CTOpPOHA BOIpoca
SBHO HE MHTEpECYeT, a (hoTorpaduu OOIBHBIX KPBIC 10 CUX MOP MOKA3BIBAIOT C SKPAHOB.

Hayunblii ypoBeHb o0OCyXzaeHuss mnoTeHIMaidbHOH onacHoctu ['MO B CMU
U B OOLIIECTBE B LIEJIOM IOpakaeT HaMBHOCTHbIO. Ha mpuiaBkax Mara3uHOB MOXHO
BCTPETUTh Kpaxmall, coib U Jaxe Boay «0e3 I'MO». I'MO nocTosHHO IyTaioT
C KOHCEpBaHTaMM, MECTHLUIAMH, CHHTETHUYECKUMH  YAOOpEHUSMHM U MUIIEBBIMU
no0aBKaMH, K KOTOPBIM T€HHAs! HH)KEHEpHUsl He HMEET MPSIMOTo oTHOMIEHHs. OT peabHBIX
npobieM 0e30MacHOCTH MUTaHHUSA MOJOOHBIE TUCKYCCHH YBOJAT B 00JIACTH CHEKYJISALMMA
U IIOJMEHEI IIOHSITUH.

Kpaxmain u xupsi 6e3 'MO

CornacHo I'oCT P 51953-2002 «Kpaxman U KpaxMajoNpOAYKTBD»,
MOIUGUIMPOBAHHBIMU  HA3bIBAIOT  KpaxMalbl, CBOMCTBA  KOTOPBIX  HM3MEHEHBI
(ecTecTBEHHO, B JIYYIIyl0 CTOPOHY IO CPaBHEHHMIO C HaTypajlbHbIM) B pe3yJibTaTe
¢u3myeckoil, XUMHUYECKOW, OMOXMMHUYECKON WM KOMOMHMPOBAHHOW 00pabOTKH.
To o HEBeXECTBY, TO JIM JUISI KPAacHOTO CJOBIA OOBIBaTeNeld dYacTo IIyraroT
«TEHETUYEeCKH MOIU(PHUIIMPOBAHHBIM KpaxMmaliom». Elle oAMH pacnpOoCTpaHEHHBIH JISII
0e3rpaMOTHBIX KYPHAIHCTOB —  «TPAHCTCHHBIE KHPBI». Tak dYacTo O0O03BIBAIOT
TPAHCU30MEPHl KUPHBIX KUCIOT, WIM TPAHCKUPBL. Hu K Kpaxmaiy, HH K TPaHCKHpPaM
TeHETUYECKHEe METO/IbI IPSIMOTO OTHOIIEHUS! HE UMEIOT.

OnacHocTH — HACTOALIHE U HET

Bnpouem, HM 3Ta cTaThs, HU Opyrue Hay4yHble pabOThI HE MBITAIOTCS JOKa3aTh, YTO
I'MO «abcomtoTHO Oe3omacHbl». Ha camoMm jienie HU OJTMH MPOAYKT MUTAHUS HE SBISETCS
abcomoTHO 6e30macHbIM, Beab enle [lapanense cka3an 3HaMeHuTyo ¢pa3zy: «Bc€ ects 7,
U HUYTO HE JIMIIEHO $JOBUTOCTH; OJHA JIMIIb J03a JeJIaeT s/ He3aMeTHbIM». Jlaxke
0oObBIYHasA KapTOIIKa MOXET BBI3BIBATH aJJICPTHIO, a MO3CJIICHEBIIAA COACPKUT TOKCHYHBIC
QJIKAJIOU]Ibl — COJIAHUHBI.

MoeT M1 KaK-TO HW3MEHUTHCS pa60Ta YK€ HMCIOHIUXCA TCHOB PACTCHUMA
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B pe3ylibTaTe BCTpauBaHMs HOBOro rera? Jla, MokeT, HO OT U3MEHEHHUH B paboTe T'€HOB
HE 3aCTPAXOBaH HU OJIMH OpraHu3M. MOJXKeT I B pe3yslbTaTe TIE€HHOW WH)KEHEPUH
NOSIBUTBCS.  HOBBIM  COPT  pacTeHUs, KOTOPbI  pacHpoOCTPAaHUTCS  3a IPEIEIIbI
CEJIbCKOXO3SMCTBEHHBIX YrOoJuMH M Kak-TO NOBIMsET Ha skocucteMy? Teopernyecku
U TaKOE€ BO3MOKHO, HO U 3TO IPOUCXOAUT B IPUPOJE MOBCEMECTHO: MOSBISAIOTCS HOBBIE
BUJIbI, DKOCHUCTEMbl MEHSIOTCS, OJHM BHJbl BBIMHPAIOT, JAPYI'M€ 3aHUMAOT HX MECTO.
OpHako HET OCHOBaHMH TOJaraTh, YTO FreHHAst UH)KEHEPHUs HECET B ceOe JOMOTHUTEIbHbIC
PHUCKH JUIsl OKpYXKaroled cpeabl WiIn IJIs 300pOBbs JIOAEH WM KUBOTHBIX. Ho npo 3tn
pucku nocrosiHHo Tpyoat B CMU. [Touemy?

PeiHok I'MO B 3HauuUTENbHOW CTENEHUW MOHOMOJUM3UpoBaH. Cpeau TUraHTOB
Ha IIEpPBOM MeCTe CTOUT KomnaHus Monsanto. Pasymeercs, kpynuslie npoussoaurenu I'M-
CeMsIH M TEXHOJIOTMH 3auHTEpPECcOBaHbl B MPUOBUIN, Y HUX €CTh COOCTBEHHBIE MHTEPECHI
u coocTBeHHOe J1000M. Ho OHM 3apabaThIBaroT OEHBIM HE «M3 BO3AyXa», a Impejyiaras
YeJIOBEYECTBY  IIPOTPECCUBHBIE  CEIbCKOXO3SMCTBEHHbIE TEXHOJOIMH, 32 KOTOpbIE
IPOU3BOIUTENHN TOJIOCYIOT CaMbIM yOEAUTEIbHBIM 00pa30M — JI0JUIAPOM, TIECO, I0aHEM H
T. 1.

OcCHOBHbIE ~ MPOU3BOAMTENN U MOCTABIIMKH  «OPraHUYECKUX»  HPOJYKTOB,
BBIPAILEHHBIX C MCIIOJIb30BAHUEM YCTapeBUIMX TEXHOJOIWH M, CleloBaTelabHO, Oojee
Joporux (HO He 0oJiee KaueCTBEHHBIX) — TOXKE BOBCE HE MEJKUE (epMEpBI, a TAKHUE KE
KpYIHbIE KOMIIAHUM C MHOTOMWUIMapAHbIMU oOopotamu. Tonbko B CLIA pbiHOK
opranuyeckux nponaykroB coctaBui B 2012 romy $31 mupa. DTo cepbe3Hblit Ou3HEC, U,
HOCKOJIBKY OpPraHMK-TIPOAYKThl HE UMEIOT Kakux-Iubo mnpeumyuiects nepexa I'MO,
HO 00XOMSTCS TOPOXKE B MPOU3BOJCTBE, PHIHOYHBIMH METOJaMHU KOHKypupoBath ¢ ['M-
COpTaMu OHU He MoryT. Bor u mpuxomutcs nocpeactsoM CMU BHymiaTh JOBEPUUBBIM
NOTPEOUTENSIM HHUYEM HE OOOCHOBAaHHBIK CTpax mepen MHU(DUYECKUMH «Te€HaMH
CKOPIIMOHA», KOTOPBIH M POXKAAET CIPOC Ha JOPOTHMEe U HETEXHOJOIMYHbIE «OpraHHK-
npoaykte». Kpome toro, nporuBHuku [I'MO, omnmuchiBarolue CTpallHblE OMACHOCTH
reHHO-MOAU(UIMPOBAHHBIX COPTOB, BhIpabaTeiBaronux OenokB. thuringiensis, oObr4HO
3a0bIBAlOT YIIOMSIHYTH O TOM, YTO IIpenapaThl HA OCHOBE TaKUX KYJIbTYp WJIH BbIIEIEHHBIX
U3 HUX OEJKOB B «OPraHMYECKOM 3€MJIEJICIMU» pa3pelleHbl (U IMHUPOKO MPUMEHSIOTCS).
Kak u HaTypallbHBIII HaBO3, KOTOPBIH MOXET OKa3aThCsS MCTOYHMKOM Ky4H MATOTCHHBIX
OaxTepuii u mpoueil HaTypaTbHOU TaJJOCTH.

HeMHOro notuTuKH

CeronHsi TeHHass WHXXCHEpUS — OJHA W3 HanbOoJiee W3YYEHHBIX C TOYKH 3pPEHUS
Oe3omacHOCTH TexHoJoruil. OHa MO3BOJIAET CO3/1aBaTh 0OJiee KAaueCTBEHHBIE MPOIYKTHI
MATAHUS, YMEHBIIUTh KOJUYECTBO HCIIOJI3YEMBIX Ha MOJISIX TECTHUIUAOB M 3alIUTUTH
OKPYXKAIOIIYI0 cpeay (a, IMEHHO 3alllUTUTh: Ha MOJAX, 3aCeTHHBIX Bt-copramu, ®KHUBET
0OJIbIlIE HACEKOMBIX U NTHUI], YEM Ha «OOBIYHBIX», KOTOPHIC MPHUXOIUTCS PETryJspHO
00pabaThIBaTh MHCEKTUIIUIAMHU).

Ho cymectByer wueme oaHa npuunHa «0opbOb» ¢ MO — HCKIIOUUTETHHO
nonutudeckas. CTpaHbl, 3HAUUTENBHO OTCTaBIIKME B cepe OUOTEXHOJIOTHM, MBITAIOTCS
HaWTH TIOBOJI HE JOMYCTUTH OoJiee JeleBble MPOAYKTHI U3 IPYTUX CTPaH HA CBOW PBHIHOK.
Bnpouem, Takas 3aniuTa OT€YECTBEHHBIX MPOU3BOJUTENECH OT MHOCTPAHHOW MPOAYKIIHH
MMEET CMBICT TOJBKO B TOM CJIy4yae, €CJIM MOMOTAaeT BBIUTPATh BPEMs, YTOOBI Pa3BUTH
COOCTBEHHBIE TEXHOJIOTUU 10 KOHKYPEHTOCIIOCOOHOTO cOCTOsiHUSA. Eciu ke  3Toro
HE JIeJIaTh, €CTh CEPbE3HBIN PHCK OTCTaTh OT MHPOBOT'O HAYYHOTO W TEXHOJOTHYECKOTO
ypoBHs. Hascerna.

OU3N0JIOT'UA 3BE3 U ®PU3UKA ’)KUBOTHbBIX
IItymenko B., kanouoam usuxo-mamemamuueckux nayk
«Hayka u xu3nb» Ne4, 2013
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Ectp xopommii aneknor o ¢usuke m Omonoruu. HeoOxommmo mpenckasath pe3yiabTar
cKadek. DTy 3aJady MapajjiebHO HAaYMHAIOT pemaTtbh (U3uK, 6uonor, conuosior... Couuonor
YCEepPAHO TPOBOJHUT OMPOCH], COOMpaeT MH(OPMAIUIO MO MPEABIIYLIIMM CKadyKaM, H3ydaeT
CTAaTUCTHKY YCHEIIHbIX W HEYCIEUIHbIX IPOTHO30B. bHonor npuHuUMaercss 3a HU3ydeHHE
POIOCIIOBHBIX JIOMIANeH, Oepércsi 3a CIpPaBOYHHKHU IO TCHETHKE U CEJEKIMH, aHAIU3HPYEeT
HacJielyeMble MPU3HAKU MOpOoJ M MX BapuabenbHOCTh. DU3MK K€, KaK MPaBUJIO, HAUWHAET
peleHne 3TOM HENpPOCTOM 3ajauyu ¢ aHajin3a Oera Jolaay, paccMaTpuBasl €ro Kak JBUKCHHE
OJIHOPOJHOT'O I11apa B BaKyyMe.

OTOT aHEKJIOT B JEHCTBUTEIBHOCTU JOBOJIBHO TOYHO OTPaKaeT XapaKTEpHbBIE YEpThl
pasHbIX Hayk. Kaxxgas M3 HUX HMMeEeT CBOM NpEeIMEeT M METOJbl, KOTOpble OTIMYAIT €€ OT
apyrux. [louemy e pa3Hble HAYKH CMOTPST Ha OJHU U T€ XK€ SBJICHUS «Pa3HBIMU IJ1a3aMu» U
rOBOPAT «HA pasHbIX s3blkax»? HaBepHoe, 31ech 1ei0 B «HAY4YHOM pesbede», TOUHEE,
B «pernbedey Hallero Mupa.

JIBIKEHHE HCCeoBaTelsl 4Yepe3 MHUpP HENO3HAaHHOTO BIIOJHE MOXHO YINOAOOWUTH
JBWD)KEHUIO MYTHUKOB IO MOBEPXHOCTH 3eMIIM — uepe3 Topbl U goiuHbl. [lo xpebram maru
CJIO’KHO, XOTSI 4acTO IyTh [10 HUM CaMblii KOpoTKuil. [Ipole cycTuThCs B TOJUHY WU YILEIbe
U TaM IPOMTH BAOJIb XpeOdTa. BOT M ckarbiBaeTcsl ucciaenoBaTelb 00 B OJHY CTOPOHY OT
xpebTa, Tub0 B IpYrylo, yIpouas 00beKT CBOEI0 HHTEpeca TeM WM MHBIM 00pa3oM U MoJydast
B 3aBUCHMOCTH OT 3TOrO Ty WM MHYIO HayKy. CIycK B JOJIMHY — 3TO YIPOLIEHHUE, CBEACHHE
Hepa3peluMoi 3a1auu K 6osiee mpocToi. Mbl OTKa3bIBa€MCsl OT MHOTUX CYIIECTBEHHBIX 4epT
Halero xpedTa-o0beKTa, TepsieM LEIOCTHOCTh MPEICTABICHHS O HEM M 3aBEIOMO MOXKEM
OIKCAaTh TOJBKO OJHY €r0 CTOPOHY.

A T03HaBaeM JI MUP B LIEJIOCTHOCTHU?

Kak scHO M3 aHeknoTa, ¢ KOTOPOro Mbl Hayayyd, OMOJIOTHS U (HU3MKA — 3TO pa3HbIe
yienbs. Pa3Hble METO/bl, pa3Hble YIPOLIEHMS, pa3Hble MOAXO/bl. PU3MK MBITAETCS CBECTH
Ar00yI0 KHMBYIO TBapb K MOJEISAM U3 3JEMEHTapHbIX KUPIHUYHMKOB. buonor naxe KpymnHble
OJIOKM CUMTAaeT W3HAYAIbHO JaHHBIMH. B uTOre (h)M3MK HE MOXKET OmHCaTh BCIO BUIAMMYIO
CJIO)KHOCTh U KpacoTy ’KMBOI'O MHUpa, OMOJIOT ke He BCerja BUAUT UX ocHoBaHue. Ho HeT nu
Mexy (hu3uKoi u Onornoruen 6osee riry0okux pasnuunii? He cocTosT JIn MX MUPBI U3 pa3HBIX
MaTepHii, HOJUUHSIOLIMXCS pa3HbIM 3aKOHAM?

DT BONPOCHl OYEHb JOJITO€ BpEeMs OCTaBAIUCh 0Oe3 SCHBIX OTBETOB. COOTHOIEHUE
OpPraHMYeCKHUX U HEOPTaHUYECKUX BEIIECTB OBUIO MPEIMETOM CIopa eIé cOBCeM HeJaBHO (I10
HUCTOPUYECKUM MepkaM — mouTH BYepa), B XIX Beke. CuMTanoch, YTO OpraHUYeCcKHe
BEIIeCTBAa O00JAaNalOT <(OKU3HEHHOW CHJIOW» W He MOryT OBITh CHHTE3UPOBaHBl M3
Heoprannueckux. Korga B 1828 rony nemeuxuii xumuk ®puapux Bénep u3 Heoprannyeckux
BEIIIECTB CHHTE3MPOBAJ MOYEBHHY, TO, IO €r0 COOCTBEHHBIM CJOBaM, 3TO OBLIO «BEIUKOM
Tpareueil B Hayke — yOMHCTBOM NIPEKPAaCHOM TUIOTE3bl YpOMINUBBIM (pakToM». OnHAKoO B
NeMCTBUTENIBHOCTH, «yOMICTBO NPEKPAacHOM TIHMIIOTE3b» (O CYIIECTBOBAHUM (CKU3HEHHOMN
CWJIbI», IPUHLIMINAIBHO OTJIMYAIOIIeH 3TH JiBa Kjlacca COEIUHEHHUI) MPOU30IUIO JIUIIL TPU
JecATUIeTus: cnycTst 6maroaapst pabotam (paniy3ckoro ¢usznkoxumuka Mapcenena beptio,
CYMEBILIETO CHHTE3UPOBaTh €I psAd NPUPOJHBIX OPraHUYECKUX COEIMHEHUN U3
HEOpPraHUYECKOT0 MaTepuaa.

Ho naxe ecnu maTepusi «OpraHH4YecKOro» M «MHHEpAIbHOIO» MHUPOB OJIHA, TO, MOXET
ObITh, OHU YNPABJISIOTCS Pa3HBIMH 3akoHamu? JleHicTBUTENBbHO, NpU TMEPBOM B3IJILAE Ha
MIPOLIECCHI, TPOTEKAIOIIUE B )KUBOM OpraHU3Me, TPYIHO OBEPUTH, UTO B HUX JEHCTBYIOT TE K€
3aKOHBI, YTO M B HEOAYHIEBIEHHON npupoae. Ilo BogocToKy Boja cTekaeT BHM3, a IO CTBOILY
’KMBOTO JIepeBa IMOJHUMAETCS BBEPX, OT KOpPHEM K caMbIM BepXHUM JHCThbsIM. [lo 3akoHam
(G dy3un BEeIECTBO JODKHO BBIXOIUTh U3 00bEMa C BHICOKOM KOHIIEHTpaluel Tyaa, Tae ero
KOHIeHTpanuss Hwke. Ho Te e pacreHus Moryr morjiouarb W3 IOYBBI 3JIEMEHTHI,
IPUCYTCTBYIOIIME B MOYBEHHBIX pacTBOpax B O4YEHb HU3KMX KOHIEHTpauusax. (KTo He 3HaeT
Mpo OmMacHOCTh cOopa TpuOOB BaONL nopor! Hekoropeie TsSxKENBIE METALIBI MOTYT
KOHIIGHTPUPOBAThCSI B Ipubax B COTHU pa3 OoJbIIEM KOJMYECTBE MO CPABHEHUIO C HUX
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conmepkanueM B mouBe.) Emé Oonee HEMOCTHM)XKUMBIMH C TOYKH 3peHUS (U3UKH U XUMHH
KQOKYTCSl TaKH€ CIJI0O)KHBIE NPOLECCHl B >KMBBIX OPraHU3Max, KaKk BO3HUKHOBEHUE HEPBHBIX
UMITYJIbCOB, YIPABJISIONINX OPraHaMU; «LeIecoo0pa3zHasy» IesTeIbHOCTh UMMYHHBIX KJIETOK
(parouuToB); pa3BUTHE Pa3HOOOPA3HO OPraHU30BaHHBIX AU HEPEHIUPOBAHHBIX KIETOK M
TKaHEW, CIIO)KHBIX MPOCTPAHCTBEHHBIX (OPM pa3IUYHBIX OPraHU3MOB W3 CIUHCTBEHHOM
SANUIIEKIIETKY; HACJIEICTBEHHAS Tepeada ICUXUYECKUX (PYHKIIUMN.

Wtak, y ssBeHU# B )KMBOM BEIIECTBE CBOU 3aKOHBI, CBOSI — Onoyiornueckas — (u3nuka?

Haspanue «Ouonoruueckas ¢Qusuka» Hayka O (U3NYECKUX SIBICHUAX B HKHUBBIX
opraHu3Max MOJyduia JHIlb HexaaBHO, B 1892 rony, ¢ nérkoil pyku mMatemaruka, Ouojora u
dunocoda Kapna [Mupcona. A Bompoc, KOTOPBII MBI TOJIBKO YTO CPOPMYITUPOBAIH, MOSIBUIICS
HaMHOTO paHbllle, €11€ B AaHTUYHOCTH.

BeposiTHO, IEpBbIM U €AMHCTBEHHBIM U3 aHTUYHBIX (UIOCO(OB, YbH B3IJISABI HA TPUPOTY
JIOMYCKaJIM €IUHCTBO 3aKOHOB JJISI KUBOTO M HEXKUBOro, ObLIT aroMuct Jlemokput. Benukuit
ApHCTOTENb, CIIPABEIINBO MOYUTAEMBIM OCHOBATEJIEM MHOTMX HayK, BBEN IMpeiCcTaBiIeHHE 00
«GHTEJEXUN», TO ECTh O «IIE€JIH B caMOi ce0e», KoTopas MpHUCYIIa )KUBOM IPUPOJIE, TEM CAMbIM
OTZIeNIUB €€ OT MUpa «KOCHOM Matepun». B HoBoe BpeMsi, Korja Hayajloch CTaHOBJIEHUE HAYKH
B €€ COBPEMEHHOM BHJIE, 3TU JBE MO3ULMHU MPOSBUWINCH B BUAE BUTAIN3MA U MEXaHUILIM3MA.
bnaromaps notpscaroiieMy paciBeTy MaTeMaTUKH U (U3UKH, C OJJHONU CTOPOHBI, U TEXHUKH —
¢ napyroit nmpumepHo B XVII Beke HaumHaeT (GOPMHPOBATHCS MPEICTABICHHE O >XUBOM
opranu3Me kKak o0 ujeanbHO paborarouieit mamuue. B 1628 rony anrnuiickuii Bpad YUIbiM
[apBeii 0OBSACHSET MEXaHW3M KPOBOOOpAIIEHHs Ha OCHOBE CBOHMX KOJMYECTBEHHBIX
U3MEpPEHUIl W aHaJoruil W3 THUIPaBIMKK (MOXKHO ObUIO OBl CKa3aTh CHJIbHEE: BIIEPBBIC
JIOTaJIBIBACTCS O CYIIECTBOBAHUHU KPOBOOOpAICHHUS B OpraHU3ME U JI0Ka3bIBaeT ero. Jlo Hero,
eml€ co BpeMEH Apuctorens u ['aneHa, cuMTanoch, YTO KpPOBb, MEpPE TEM KaK IONACTh B
cepaue, oOpa3yercst B MEUEHU U3 MUIIM U JBUKETCS IO BEHAM, CJIENO 3aKaHYMBAIOIIMMCS B
opraHax).

Torma xe ¢dpanmysckuii maremaruk, guiocod, ¢usuk u ¢usmonor Pene exkapt BBOIUT
npencTaBieHue o pediekce, cTaBiliee BIOCIEICTBUU UCKIIOYUTEIHLHO BaXKHBIM HE TOJIBKO B
OMOJOruM, HO M B IICUXOJIOTMM (HayKe O Jylle, YbM 3aKOHbI, Ka3ajoch Obl, eul€ najiblie
OTCTOSIT OT 3aKOHOB «KOCHOI», HEONyIIeBIEHHOW MaTepun). PaccMoTpenue paboThl )KMBOTO
OpraHM3Ma Ha OCHOBE NpHUHIUNA PEe(IEKTOPHON AESITETbHOCTH O3HA4yallo, YTO KUBOE TEJIO
Mpe/ICTaBIsIeT co00M MallliHy, He TPeOyIOIIYI0 BMEIIaTeNbCTBA AYIIH, U BCE €ro0 OCHOBHBIC
GYHKIMM — «BOCTIPUSITHE, 3aleuyaTieHue HWJeH, yAep)KaHue HAeH B MaMsTH, BHYTPEHHUE
CTPEMJICHHSL...» — «COBEPIIAIOTCS B ATOW MalIMHe Kak JBMKeHUS yacoB». B 1680 roay Beimia
KHMIa €II€ OJJHOTO Y4EHOrO-yHHBEpCaIa 3M0XU Mo31Hero Bo3poxnenus, yuenuka ["anmnes —
JxoBanuu bopennu «O IBUKEHUM KUBOTHBIX», SIBUBLIAACS, MO CYTH, IEPBBIM KalUTaIbHBIM
TPYZAOM IO OMOMexaHMKe. B Heil Ha OCHOBE MEXaHMYECKUX AaHAJOTUH U TeOMETPUUYECKUX
MOCTPOCHUN pacCMaTPUBAIUCH OCHOBHBIC (PU3HOJIOTHYECKHE (PYHKIIMU KUBOTHOT'O OpraHU3Ma:
COKpAIllCHHE CKEJETHBIX MBI M CepAla, UUPKYISAIUs KpOBH, mNHIIeBapeHue. Tak B
HaTypbuI0coPCKOi MbICTH HOPMUPYETCS MPEICTABICHUE O TOM, YTO )KHBOW OPraHU3M — 3TO
COBEpIICHHAs] MalliHa, (YHKIMOHUPOBAHHE KOTOPOW MOJHOCTHIO MOJYUHSETCS 3aKOHAM
MEXaHHUKH — HanboJiee pa3BUTON K TOMY BPEMEHHU YacTh (HU3HUKH.

OAHOBpPEMEHHO PAa3BUBAIOTCA U HJIEU O CKU3HEHHOM cuiie» (TEpMHUH, BBEAEHHBIN €Il BO
Il Beke aHTHUHBIM BpauoM ApereeM) — O0cOOOM MPUHIMIE WM Hayale, yIpaBisoIeM
SIBJICHUSIMHU, TPOTEKAIONIMMU B JKUBBIX OpPTraHW3Max. OTHU TMPEJCTABICHUS CTaHYT OCHOBOM
UJCHHOTO ONIMOHEHTa MeXaHulu3Ma — BuUTanu3Mma. B nauane XVIII Bexka momoOHBIE uaew
pa3BuBan Hemenkuil Bpad u xuMuk ['eopr Illtans. HaBepHOe, CTOMT MOAYEPKHYTH, YTO B €TI0
BUTAJIMCTUYECKOM YUYEHUHU — aHUMHU3ME — JIyIlla paccMaTpUBajiach HE KaK HOCUTEb pa3yma,
BOJIM U YYBCTB, @ UMEHHO KaK HEKOe Oe3IMYHOE KU3HEHHOE Hayallo, JeKallee B OCHOBE BCEX
JKU3HEHHBIX MpolieccoB. B To Bpems kak JlekapT orpaHwumi (YHKIUH AYIIH MBIIUICHUEM,
[tans BO3/M0KKUI HAa He€ pabOTy MO HEMOCPEACTBEHHOM PETrYISIUH KU3HEAEATEIIbHOCTH —
BC€ TO, Uil 4Yero, corjacHo JlekapTy, JOCTaTOYHO TEJIECHOIO YCTPOMCTBA W JBUKEHUS
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MaTepuaibHbIX 4YacTul. MHbIMU ciioBamu, «oayuieBieHue» sxuporo y Illrans nexano B
MJIOCKOCTH HaTypduaocoduu, a He PEIUTHH.

Nnen o0 KayecTBEHHOM OTJIMYMM JKMBOIO M HECBOAMMOCTH 3aKOHOB OPIraHUYECKOU
NpupoAbl K 3aKOoHaM HeopraHuueckodl mnpupoiabl B kKoHue XVIII— navane XIX Beka
IPUIEPKUBAJIUCh W3BECTHBIM HeMeUKMd aHaToM u aHTponosor MHoranH bnaymenoax,
bpanIy3ckuii anatoM, ¢uzuosor u Bpadu Mapu @pancya buiia — npeacrtaBuTenu U3BECTHOU
JPEBHEU METUITMHCKON MIKOJIBI (hpaHITy3ckoro ropojaa Mosmnense. Hago moguepkHyTh, 9TO 3TH
HIKOJIBI BHECIHM OOJBIION BKJIaJ B COBPEMEHHYIO MEAULIMHY. JIOCTAaTOYHO MPUBECTU B MPUMED
XOTs1 OBbI AJIEKTPOKAPAUOIIOTHYECKHE paObOTHl bullia, BBIOJTHEHHBIE UM 32 CTO C JIMIIHUM JIET J10
«o(hULMaTbHOTO» TOSBICHUS 3JEKTpPOKapAHOorpadud MU OTKPBIBIIME, MO CYTH, HM3BECTHOE
TeNeph KaXJIOMY SBJICHUE DJIEKTPOKapAUOCTUMYIAnuu. PaGorbl bumma, xcratd, oka3aiuch
ype3BblyaiiHo momnynsapHel B XIX Beke cpelu HE TOJBKO CIEeNHaTUCTOB-(DHU3HOJIOrOB, HO U
¢dunocodos, 1a u Becelr oOpa3oBanHo# yactu obmiecTBa (ero kauru A. C. [IylkuH BKIIIOUWI B
kpyr urenusi EBrenus Onerunna). Emé B XVI Beke uaero o CymiecTBOBaHUM B OpraHuU3Max
0c000i1, 1enecoodpazHo NEHCTBYIOMIEH 3aKOHOMEPHOCTH — «JIyXa >KU3HH», WIH «apXxes,
BBICKA3bIBaJI 3HAMEHUTBIM aIXUMUK, Bpad U OKKYyJIbTUCT [lapanensc, a B konie XVIII Beka B
JIyXe O3TUX HUJAEH co3lal CBOE YYEHHE O <OKMBOTHOM MarHetusme» Ppuapux Mecwmep,
nomeniaemMslid, BrpouemM, B oguH pan ¢ Kammoctpo u Cen-Kepmenom. Tak 4TO, Kak BUAUM,
BUTAJIM3MYy 4YacTO COIYTCTBOBAJI JyX MHUCTUIM3MA, KaK, BIPOYEM, MEXaHULIMU3IMY — JyX
aTen3Ma B OoJiee WM MEHEe SIPKUX MPOSIBICHUSX.

Bonpoc o ToM, 4TO k€ 3a CHJIbI AEUCTBYIOT BHYTPH JKUBBIX OPIaHU3MOB M KaKUM 3aKOHAM
OHH TOJYUHSIOTCS, MIPOOJIKAIl BOIHOBATh yu€Hoe coobuiectBo emé 150 net Hazan. Benukwuii
onopmsuk — ¢usuk u ¢usnonmor XIX Beka— IT'epman ['enbMronbpl; BCIOMHUHAT:
«bonpmmHCTBO (pu3MONOroB B TO Bpems yxBatuioch 3a kommpomucc I'. O. llrans. Ilo
[Hranto, cuibl, 1EHCTBYIOIINE B )KUBOM TeJ€, CyTh (GU3NYECKUE U XUMUUYECKUE CUJIbI OPraHOB
U BEIECTB; HO KaKas-TO MPHCYIIas Teany xu3HeHHas nyma (Lebensseele) wiu sxu3HenHas cuia
MOJKET CBSI3bIBATh WJIM OCBOOOXKIATh MX JESATEIbHOCTb; CBOOOJHAS UIPa 3TUX CHJI IO CMEPTH
OpraHu3Ma BbI3bIBA€T T'HUEHUE, a IPU >KU3HU JEHCTBUE HX IIOCTOSIHHO pEeryaupyercs
KU3HEHHOIO CHJIOK. B TakoM 00bCHEHNU MHE UYsUIOCh YTO-TO IPOTHUBOECTECTBEHHOEY.

HcTopus perieHusi JaHHOTO BOMPOCA U MOUCK €CTECTBEHHOTO OOBSICHEHHS BKIIOYAIOT B
ce0sl MHOXECTBO pa3HbIX BETBEW MCCIIENOBaHUI, B KaX/I0H M3 KOTOPBIX OBLIM CBOU 3a/layd U
JOCTHXKEHHUS. OTO W3YYEHHE DJIEKTPUYECKHX SIBICHUW — OT OTKPBITUS <(OKMBOTHOTO
aNekTpudecTBay B Tpyaax ¢(usukoB Jxona VYomma u T'enpu Kapewaumia, xupypra u
cpaBHHTENbHOTO aHatoma J[ona XanTtepa, Bpaua u ¢usmonora Jlywmku [anmbBanu, ot
UCCIIEIOBaHUM (U3nKa U XuMuka Ajneccanipo BoabTa 10 J0Ka3aTenbCTBa TOXKAECTBEHHOCTH
BCEX M3BECTHBIX BHJOB DJIEKTPUYECTBA ((WKHBOTHOIO», «MAarHUTHOTO», TaJbBaHUYECKOIO,
TEPMOAJIEKTPUYECTBA M AJIEKTPUYECTBA, BO3HMKAIOIIETO MPU TPEHUH) (PU3UKOM U XUMHKOM
Maiiknom ®apaneeM. OTO UM yclnexu XUMHM, Npusenmue B cepenuHe XIX Beka K
OCYIIECTBIICHUI0O XUMHUYECKOTO CHHTE3a OpraHu4ecKux coeauHeHuit Bénepom, JIubGuxowm,
beptio, ByrnepoBslM M MHOTUMM JAPYTUMH. DTO M PabOThl MO OMOJIOIMYECKOM XHMUH,
B KaUE€CTBE OJJHOTO U3 MPUMEPa KOTOPBIX MOKHO ITPUBECTH U3yUEHHE Mpoliecca OPOKEHUS.

B 1830-x rogax He3aBUCHMMO HeMelKUMH 1uTosnorom Teogopom IlIBaHHOM (M3BECTHBIM B
KayecTBE aBTOpa KJIETOYHOM Teopun), 6otaHukom dpuapuxom KroTnumHrom u ¢pasily3ckum
¢usuxkom Illapnem Kaubsipom ne Jla-Typom OblTM  ONUCAHBI  JIPOAOKH —  HH3ILIKE
pacTUTeIbHbIE OPraHU3Mbl, UMEIOIIHNE B CBOEH KJIETKE SIIPO U Pa3MHOXKAIOLIUECS TOYKOBAaHUEM
Ha MUTATeNbHBIX cpenax. (Bmepssie npoxokn onucan emé JleBenryk B 1680 roay, onHako oH
HE pacro3Hal B HHUX JKMBBIX OpraHu3MoB.) OHHU BbICKa3aldM HJCK, YTO HUMEHHO JTH
MHUKPOOPIaHU3MBbl, 0OHAapYKMBAaeMble B MUBHOM CYCIIE, U BBI3BIBAIOT ero OpoxkeHue. CrycTs
JBa JecATHIETUsl PpaHIly3cKuil XuMuK 1 MuKpoouosor Jlyu Ilactep moarBepaus 3Ty HIEHO:
OpokeHHe — OHMOJIOIMYECKMH TMpOLEecC, B KOTOPOM 00s3aTeNbHO YYacTBYIOT JKHBBIE
JIPOACKEBBIE KIETKU. ODTOT pe3yjbTaT BbI3BAI €ro oxecTou€HHbIM crop ¢ lOctycom ¢on
JInubuxom, KOTOpBIA paccMaTpuBal COpaXMBaHME caxapa KaK CIOXHYIO XHMHYECKYIO
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peakuuio. Jloka3aB BO3MOXXHOCTH CHHTE3a OPTaHUYECKUX BEIIECTB 0€3 IMOMOIIHM <«OKHUBOTO
BEIIIECTBA», BEJIMKUHA XMMHUK HE MOI' NPU3HATh €ro HEOOXOAUMOCTh AJIS pacnaja OpraHuKU.
ScHocth B 3T0T Bonpoc B 1871 roay BHecna pycckuii XuMuk u ¢uznosnor Mapust MuxaitioBHa
Manaceuna, a nos:xe, B 1897 rogy, — Hemeuxuil xumuk Oayapa byxHep, koTopbsle Joka3aiuy,
4TO OpPOKEHUE MOXKET BBI3BIBATHCS OCCKIICTOYHBIM JIPOAIKEBBIM IKCTPAKTOM.

Kak ceifuac cMoTpsAT Onopu3MKH Ha (U3NYECKYI0 NpUPOAY KUBoro odwvekta? BoT uTo
roBopuiI 00 3ToM BbIatommiics 6nopusuk Jles Anexcanaposuy bitomendensa: «CymecTByeT
M «Onosoruyeckas (GpU3KNKa», TO €cTh 0c00as PU3MKa KUBOW MAaTEPUU, OTINYHAS OT (PU3UKH,
3aKOHBl KOTOPOM HM3y4yaroT WIKOJIBHUKU U CTyAeHThI? OTBET Ha 3TOT BOIPOC SIBISETCS B
U3BECTHOM CTENEHU «CUMBOJOM BEpbI», KOTOPBIH HE MOXKET ObITh B Hallle BpPEeMs CTPOToO
000CHOBaH, HO TEM HE MEHEE JIOJDKEH OBbITh BBIICHEH JUIsl ce€0sl KaXKIbIM, KTO TPATUT WM
cobupaercs TpaTUTb CBOE BpeMsl Ha W3ydeHue >kuBoro. IlosTomy... 1 HayHy ¢ TOro, 4ro
cOpMyIIMPYI0 CBOH OTBET, CBOW CHMBOJI BEpbl, KOTOPBIA B JajJbHEHIIEM IOCTaparoCh
000CHOBAaTh, XOTsl, IIOBTOPSIO, BIIOJIHE CTPOrO C/AENATh 3TO HENb3s. /I MOIHOro OnucaHus U
NOHUMAaHHS CTPOCHUS M (PYHKIMOHHPOBAHUS BCEX CYILECTBYIOUIMX OMOJIOTMYECKUX CHCTEM B
IPUHIUIIE BIIOJHE JOCTATOYHO U3BECTHBIX HAM OCHOBHBIX 3aKOHOB (hr3uKkW». CIyCTs YEeTBEPTh
BeKa OH /100aBUT: «CeroHs s HE BIIOJHE B 3TOM YBEPEHY.

[Touemy? Yro umen B Buay bimomendensa, cienas 3Ty oroBopky? Bo3zmMoxxHO, IpuMepHO
TO K€, 0 YEM rOBOPMJI OJMH U3 OCHOBATeNel KBaHTOBOW MexaHuku DpBuH llIpénunrep B cBoei
3HaMEHUTOW KHHUre «UTo Takoe >kHM3Hb?»: «MBbl BIpaBe NpeArosaraTb, 4To >KUBas MaTEpHs
HNOJYUHSETCS. HOBOMY TUIy (U3MYECKOTo 3akoHa. Minm Mbl JOMKHBI Ha3BaTh €ro
He(pU3UUECKUM, 4YTOOBl HE CKa3aTh: cBepxdusnueckuMm 3akoHoMm? Her. S He mymaro storo.
HoBplit mpuHIMIT — 3TO MOTMHHO (PU3WIECKHIA 3aKOHY.

WHbIMU cIOBaMU, HENb3sl MCKIKOYHUTH, YTO JKUBbIE OpPraHU3Mbl MOTYT TauTh B cebe
HE U3BECTHBIE HAM MOKa (PU3UYECKHE 3aKOHBI M MU3yYEHHUE MPOLIECCOB UX KUZHEICSATEIbHOCTU
MOYKET IPUHECTH L€ HeMallo PU3UYECKUX OTKPBITUNA. 1 neficTBUTENbHO, MHOTHE (PU3UYECKUE
OTKPBITHSI ObUTH CII€JIaHbl NMPU U3YYEHUU OHoJorhYeckux 00bekToB. OTKphITHUS ['anbBaHu B
00J1aCTH 3JIEKTpUYECTBA MOJY4YEHbI NMpH padoTe Ha JArymkax. M3BecTHble ceiuac paloOThI
JNanvwmna bepuymmun u  Jleomapga Diinepa 1O TUAPOAMHAMUKE OBUTH BBI3BaHBI X
UCCIICIOBAaHUSIMU B 00JacTU  (U3UOJIOTHM, B YAaCTHOCTH (DU3MOJIOTUM KPOBOOOPALIEHHUS.

@yHIaMEHTANbHBIM  (U3WYECKUH 3aKOH — TIEpBbIl 3aKOH TEPMOJMHAMUKU (TO €CTb
(byHAaMEHTaNbHBIH 3aKOH COXPAaHEHMs] SHEPruM B NPUMEHEHUH K ILIUPOKOMY CIEKTPY
pa3HooOpa3HbIX (U3MUECKUX CUCTeM) — Obul OTKpHIT Bpayamu HOmmycom Maiiepowm,

UCCIIE/IOBABIINM 3HEPreTUKY KpoBooOpamieHus, 1 ['epmaHoM ['enbMrosbieM, 3aHUMaBIIUMCS
TaK)K€ PHEPreTUKON OpOXKEHHS U TEeII000pa30BaHMEM IPU MBILIIEYHOM COKpAIleHUU. ABTOP
TPETHETO Havaja TepMoanHaMuku Banbrep HepHeT, co3naBmmil Takske OCHOBBI COBPEMEHHOM
AIIEKTPOXMMUYECKOM TEPMOJMHAMHUKH, 3aHMMAJCS U3Y4YEHHEM BO30OYKIEHHUS  HepBa.
K coxanenuto, moapoOHOe ONUCaHHE BCEX O3TUX MCTOPUM BBIXOAMT 3a TMpeNeNbl 3TOH
HEOOJIBIION CTaThH.

IIyTh K MOHMMAaHMIO E€AMHCTBA 3aKOHOB «OPraHMUYECKOT0» M «MHUHEPAIBHOT0» MHpPA, KaKk
BUJUM, ObUT IOJITUM U HENPOCTHIM. B uéM cyTh HayqHOrO moucka, Haubosee odmiast ero uenb?
OtxkpeiTue HOBoro? Cucremarusanus uzsectHoro? 1 to u apyroe sepHo. Ho Bc€ ke B3 Ha
O6uorpadun Hanboee BhIIAIOLIIUXCS YUEHBIX MTOKA3bIBAET, YTO, BUAMMO, IJIaBHBIN MPEAMET UX
MOUCKa — €IMHCTBO. ENMHCTBO pa3sHOPOAHBIX SIBJICHUN U Pa3HBIX oOjacTell 3HaHUs, €JUHCTBO
KOKYIIUXCS Pa3pO3HEHHBIMH CHUCTEM XpeOTOB W JOJIMH, 00pa3ylolMX penbed HaydyHOU
KapTUHBl Mupa. Bcs ucropust (QU3MKM — 3TO HUCTOpHUS MOHUCKAa €AMHCTBA (HAa pa3HBIX
MaciTadax) B yCTpOWCTBE OKPY’KaIOIIEro MUpa, BCE IIIaBHBIE TOCTHKEHUS — 3TO HalJICHHbIE
OOIIHOCTH: OOIIHOCTh «HEOECHOW» M «3eMHOI» MexaHukd, oOHapyxkeHHas Kemepowm,
lNanmuneem, HproroHom B XVII Beke; OONTHOCTH AMEKTPUYECKUX, MAaTHUTHBIX M ONTHYECKUX
SBJICHUH, ycTaHOBJIeHHas B XIX Beke pabotamu Amnepa, Ipcrena, Gapanes, Makcpenna u ap.
OOIIHOCTh BCEX U3BECTHBIX THUMOB (PYyHAAMEHTAIbHBIX B3aUMOIEUCTBUN, OOIIIHOCTh HHEPLIUU U
rpaBUTallMK — HauboJiee 3aXBaThIBalOIIME U MaciiTaOHble JocTxkeHust XX Beka. Cpenu HuX,
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NO-BUAMMOMY, M TIOHMMaHHE E€AMHCTBA (HU3UKU JKUBBIX OPraHU3MOB, «OHMOMUZUKIY,
¢ GU3UKON «HEOmyIIeBIEHHO» MaTepuu. DpaHIly3ckuili Bpad U ¢usuonaor Mapu Ppancya
buia, 0 KOTOPOM MBI yK€ yIOMHHAIU, B caMOM Hadaile XIX Beka Hamucan: «YTBEpXkKAarTh,
YTO (PU3UOJIOTHS €CTh (PU3UKA )KUBOTHBIX ... 3TO TO K€ CAMOE, YTO CKa3aTh, YTO ACTPOHOMUS —
3TO (hu3HosIoTUs 3BE3/M». DTa MBICIIb, BHICKa3aHHAS BUTAJIMCTOM buila, oka3anack riyO0OKHM H
UCKJIFOUUTENIPHO TOYHBIM JMAarHO30M ecTecTBO3HAaHUA. CerofHs Mbl B TakoW K€ CTENEHH
yBEpeHBl B TOM, YTO aCTPOHOMHS — 3TO (pu3mka 3BE3A, KaK U B TOM, 4TO (husmonorus,
6uodusnka 1 OUOXUMHS — 3TO (PU3MKA U XUMUS )KUBBIX OpraHn3MoB. OJIHaKO Bcerza ciieayeT
OMHUTb, YTO TIPUPO/Ia HE 0053aHA «IIOCTPAUBATHCS MO HALIM CTPOWHBIE CXEMBI, a 3UT3aru
HallUX MpeJCcTaBIeHUH o Mmupe Hempenckazyembl. Konenm XX Beka HEOKHAAHHO OTKPBLI
COBEPILIEHHO HOBYIO 00JacTh OHMONOTUM — HMH(POPMAIIMOHHBIE MPOIECCHl, HAYIIUE, II0-
BUJMMOMY, JIUIIb B KHUBBIX CUCTEMAX. DTH MPOLECCHI CTAIU IPEAMETOM HCCIEIOBAHUS CaMbIX
MHOT000CMIAIONINX OMOIIOTUYECKUX HAayK HAIIero BPEMEHH — MOJICKYJIIPHONH OMOJIOTHH U
OMOMH(POPMATHUKH.

Ho kakast Ob1 «HOBast pu3uka» B OMOJOTHYECKUX CUCTEMaX HH OTKPHUIACH B OyAyIIeMm,
HOJXO0/ K U3YYCHMIO KUBOW M HEXHMBOH NMPHUPOJIbI, BEPOSTHO, Bcerja Oyaer orauyaThes. Beg,
YTO Mbl Y3HaéM IPU U3YYEHHUU KAKOIro-1uOO SIBJICHMS, 3aBUCUT OT TOT0, KaKH€ BOIPOCHI MbI
CTaBUM. A OHM CYLIECTBEHHO Pa3HbIE 110 OTHOIICHHUIO K )KUBBIM U HEKUBBIM CHCTEMaM.

3aKOHYHMM 3TOT OYepK emé oaHoi muraroil u3 baromendensaa: «C Touku 3peHust GuU3NKu
HNOHWKEHUE SHTPONMU B pe3yjbTaTe OOpa30BaHMs YEIOBEYECKOIo Tejla U KycKa TOpHOM
IOpPOJIbl CTOUT IMPUMEPHO OJUHAKOBO. UeMm jke OoTIMYaeTcsl 3HTpONHUs, T. €. MHPopMalus,
KOTOpas 3ajokeHa B Ouojormueckux cucremax? OHa oTiaMyaeTcs TOJNBKO OJHUM: 3Ta
uHpOpMaIKs, 3Ta YIOPSA0YEHHOCTh UMEET CMBICI... Korna ¢pusuk umeer Aeo ¢ «0ObIYHBIMI
cucTeMaMM, OH Bcerja 3alaéT JiBa BONpoOca: «Kak» U «moyeMmy». Ho korjma mMbl uMeeM J1eno ¢
YKUBBIMM CHCTEMaMH, Mbl MOXEM 33/1aTh TPETUH BOIPOC: «3aueM»?».

Kaxercs, B B&)KHOCTH 3TOT0 BOIPOCA TPYIHO COMHEBATHCSL.

MO3I' YEJIOBEKA: IPOI'PAMMBI U BUPYCbI

Ayobinun  B., o0oxkmop oOuonozuueckux Hayk, npogeccop Kagheopul
duszuonozuu

yenoeeKka u HeueOmMHbuIX Ouon02uvecko2o gaxynomema MI'y;

Cosonyxuna A., Kanouoam 3IKOHOMUUECKUX HAYK, HNpenooasame’ib
IKOHOMUYECKO20

gpaxynemema MI'Y; Anpecos C.

«lTonynsipHast mexannka» No7, 2013

MpgI Ha3BIBaEM ceos BE€HIIOM TBOPCHUSA U HAPAMHU IPUPOALI, TOPAUMCH CBOﬁO)IOﬁ BOJIM U
CIIOCOOHOCTBIO K cocTpaaanuio, BoCrneBaemM J000BbL 1 TajganTt. Harmme nmoBeJacHue CJI0KHO U
Henpeackasyemo. Mbl mo3HaeM M npeodOpadyeM MHpP BOKPYI HAac, NpHpPy4YaeM KHBOTHBIX,
KYJbTHBHPYEM PACTEHHs, MOKOPsAEM OKpYy:kawuyio cpeay. Kaxabiii 1eHb Mbl IPHHUMAaEM
MHOKECTBO peme}mﬁ, l'[OpOﬁ HECTAaHIApPTHDLIX. HNMmsa HaM — 4YeJI0BeK pa3yMHbI]7].

Tak BcE BRIMIAIUT Ha nepBbIi B3, KonmHyB 4yTh mory0Oxe, Mbl MOXKEM OOHApyKHUTb, YTO
CaMbIC CJIOKHBIC ITOBCACHUYCCKHE ITPOrpaMMbl 1OCTAJIUCh HAM B HACJICACTBO OT OJIN3KUX U JAJICKUX
JKUBOTHBIX IMPEIAKOB. 4! PC€Yb UACT HE TOJIBKO 00 HHTCPECC K €IAC, CHY, IPOTUBOIIOJIO)KHOMY II0JTY,
HO 1 O CTPEMJICHUUN YUUTHCS, pa3BUBATHCA, ITIO3HABATE MUP, JOCTUTaTh YCIICXOB U COCTPAAATh.

I[pCBHI/IC HWHCTHUHKTBI HACTOJIBKO BHUTHCBATO BIUICTAOTCA B KYJIBTYPY Hamei ((paSYMHOﬁ>)
KN3HHU, YTO HUX IMMOBCCAHCBHBLIC IMPOABJICHUSA JICTKO IPHUHATH 34 CBO60)IHO€ U3BABIICHUEC BOJIU.
CrocobHocTH YCJIOBCKA, C€Io HpO(bCCCI/IOHaJ'IBHBIC yCnexu, JIMYHBIC Ka4eCTBa — 06pa3Ho
BbIpaXkasicCb, €ro cy)156a — BO MHOI'OM 3aBHUCAT OT TCEMIICPAMCHTA, KOTOpI)II‘/'I OO0CTAacTCsA B
HacjaeaCTBO OT pOI[I/ITeJ'ICI\/'I BMECTE€ C TI'CHaMMH. KpOMe TOro, KOJOCCAJIBbHOC BJIHNAHHEC Ha
dbopMHpOBaHHE HAIIETO XapaKTepa OKa3bIBA€T BHEIIHsIS Cpelaa — COOBITUS MIIaJICHYECTBA,
JCTCTBA U FOHOCTH.
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HaKOHeI_I, JaXXE B 3peJIOM B03paCTe MBI HO,Z[Bep)KeHLI MHOI'OYHUCJICHHBIM MaHHHyHHHHHM,
BTOM UHCIE€ HAMEPEHHBIM, KOTOPHIC OMNPEACNSIOT HAIlM BKYCHl M  TOTPEOUTEIIbCKHE
npenmnoureHusi. UYtoObl pazoOpaThCs B OTOM, HEOOXOAMMO TIPEXKAE BCETO COCTaBUTh
MIPEACTABJICHUE O CTPYKTYPE YEJIOBEUECKHUX MOTPEOHOCTEN M MX MTEPBOUCTOKAX.

I'nme y Hero kHomka

CymiecTByeT MHOXECTBO Kiaccuukanuii norpedHocreit. J{ns Hac Hanbonee nmonezHa Oynaet
KIIacCU(pUKaLs, TpeIoKeHHas poccuiickuM ¢usuonorom [lasiom CumonoBeM. Ha 310 ecTh nBe
npuuuHbel. Bo-mepBbix, kinaccudukanus CHMOHOBA HACTOJNBKO IIOJHA, YTO HA HEE MOXKHO
CIPOELUPOBATh IPAKTUUECKHU BECH CIIEKTP YEJIOBEUECKOHN AEATEIbHOCTU. A BO-BTOPBIX, CO3/aBast
cBoro kinaccudukanuio B 1980-e roapl, yueHbI OCHOBBIBAJICS, MPEXKIE BCEro, HA MHGOPMAIIUU O
JEeSATEIIbHOCTH MO3Ta.

3a OOJBIIMHCTBOM OIHUCAHHBIX akaJeMUKOM CHUMOHOBBIM MOTPEOHOCTEH CTOST BIOJHE
orpeneneHHble (PU3NOIOTHUECKUE MeXaHU3Mbl. OTHOCUTENBFHO MPOCTOM MpUMep — MOTPEOHOCTD
B [UTAaHUU, PEryjupyemMasl TMIIOTaIaMyCcOM Ha OCHOBAHMM XMMHUYECKOro cocTaBa KpoBu. Eciu B
KpPOBHM MaJIO TJIIOKO3bI, MBI HUCIIBITHIBAEM UYBCTBO I0J0Ja, €CIM MHOI'O — YYBCTBO HACBIIICHHUS.
PerynupoBaTh KOTUYECTBO MOTPEOISIEMON MUILM IOMOTAIOT U IPYTHe BPOXKICHHO 3HAYMMBbIE IS
MO3ra CTHUMYJIBI: CIIQKUNA BKYC, DPACTSHYTBIH IKEIyJOK, T'OPMOHBI, BBIJEJSEMbIE KIETKAaMHU
J)KUPOBOW TKaHU.

[IporpamMmbl noTpedbHOCTEN paboTalOT MO AOCTATOYHO 00meMy anroputMy. Ha Bxonae oHM
MOJIy4al0T CUTHAJbl BHYTPEHHEH (XMMHUYECKUH COCTaB KPOBH, TOPMOHBI, 0OJb) WM BHELIHEH
cpelbl (3BYKOBBIE, 3pUTENIbHbIE, KOKHBIE M IpouHe paszapaxurenu). Ha Beixone — ynpapisiorT
paboTol HAIIKUX OPraHoB (CKa)xeM, ydalleHHe CepIueOHeHHs] MPH UCIYyre) W JBUTaTEIbHBIMU
peakuusaMy (HampuMmep, OTAEpPTUBaHUE PYKU OT OTHS).

Kpome Toro, pedareinpbHOCTH KaXKIOW MPOrpaMMbl  COOTBETCTBYET SMOIMOHAIBLHOE
MNOJKPEIUIEHUE, KOTOPO€ MOXKET OBbITh IOJIOKUTEIbHBIM (€CIM  MOTPEOHOCTh  YCHEIIHO
VIOBJETBOPEHA) WJIM OTPUILATEIBHBIM (€ClU «pemuTh MpodieMy» He ynaiochk). [Iporpammsr
YCIEIIHOTO TMOBEICHHUS, MO3BOJUBIINE YIOBIETBOPUTH MOTPEOHOCTH, 3aKPEIUIAIOTCS B MaMSTH,
dbopMupysi Halll WHIMBUAYAIbHBIM ONBIT. Heymaunble mnporpamMmbl, HANpOTHUB, TOPMO3STCH,
OJIOKUPYIOTCS.

OTU MeXaHU3MbI UJIEHTUYHBI HE TOJBKO JUIS BCEX JIFOJEH, HO U JUIs JTFOOBIX MJIEKONMUTAIOLIUX
Y MHOTHUX JIPYTHX HUBOTHBIX. TO, 4TO UMEHHO OHH JIETTIU B OCHOBY KJIacCHU(DHUKAIIMH, TOBOPHUT O
BECbMa YETKOM pa3rpaHUYCHUH MOTPEOHOCTEN U UX OOBEKTUBHOM XapaKTepe, Mo KpaiHel Mepe ¢
TOYKHU 3pEHUs1 OMOJIOTUH U HBOJIOLMU OBEJCHHUS.

[Io CumoHOBY, MOTPEOHOCTH MOKHO TOJAEIUTh HAa TPU OCHOBHBIE TPYMIbI: BUTAJIbHBIE,
COIIMAJIbHBIE M CBSI3aHHBIE C camMoOpa3BUTHEM. K BUTAJIBHBIM OTHOCATCA TE€ W3 HHUX, KOTOpPbIE
HEOOXOIUMBI I TToAiepKaHusl ku3Hu. [lumeBas, nutbeBas, 000poHUTENIbHAS («Oei i Oerm»)
NOTPEOHOCTH, TOMEOCTATUYECKHE TMPOTpaMMbl, HAIMpPaBICHHbIE Ha MOJAJEP)KAaHUE IMOCTOSHCTBA
BHYTpPEHHEN cpenibl opraHu3Ma (IbpIXaHHe, COH, KpOBOOOpaIeHHEe, TEPMOPETYIISIIHsI) — BCE OHU
XpaHATCS. NPEUMYIIECTBEHHO B THUIIOTajaMmyce, JpeBHeiIIel obJacTh Mo3ra, KOTOpash XOpOLIO
pa3BUTa y MOJABISIONIEr0 OOJBUIMHCTBA MO3BOHOUYHBIX. K BUTaIbHBIM MOTPEOHOCTSM OTHOCHUTCS
U TporpaMMma 3KOHOMHUHU CUJl (UMTall — JIGHH): 3a4eM JKe4Yb KaJlOpUU M JABUTATbCA Oe3 KpaiHeil
HYXb1?

HInMnaH3e-naTpuoTHI

Commanbupie (Mo CHUMOHOBY,  «300COLMANIBbHBIE»,  BHYTPUBHJIOBBIE)  MPOrPaMMBbI
pErIaMEeHTHPYIOT TPAKTHYECKH BCE KIIOYEBBIE AacCleKThl HAllero B3auMOJEHCTBUS C cebe
MOJOOHBIMU.

B nepByto ouepenb 3TO KacaeTcsl MOJIOBOM MOTPeOHOCTH — JMOUA0. 300J0TraMU HCIIHCAHbI
TOMa, B KOTOPBIX OTPaKEHBI OCOOCHHOCTH OpavyHOTrO TOBEJACHUS HACEKOMBIX, pPBIO, MTHII,
MJIEKOTIUTAIONINX. BIeUaTisatoT TypHUPHI OJIEHEH UM MOPCKHX JTbBOB, KOT/Ia MOOEIUBIINN caMell
«T10JTy4aeT Bce» U HepelKko (OopMHUpYET rapeM U3 AECITKOB CaMOK.

He menee a¢ddekTHBI coKHENITHE MPOLeyphl yXaKUBAaHUS, KOT/Ia caMell IOJDKEH JT0Ka3aTh
(¥ moka3aThb) caMKe CBOM JOCTOMHCTBA — CBUCTENbCTBYIOIIUI O 3/I0pOBbE M CHIIE SPKUH
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OpauHblii Hapsl, U3BICKAHHYIO MECHIO, YMEJIO MOCTPOSHHOE THE3I0 WIIM XOTs Obl KyCOYeK BKYCHOM
HUILH.

3amyckaeT TIOJIOBOE TIOBEACHHWE TOPMOHAIBHBIA (GOH (ero (GopMUPYIOT CEMEHHHUKH U
SANYHUKH), & TAK)KE 3pUTEIIbHBIE, CIIyXOBbIE, OOOHATENbHbIE ((PEPOMOHBI) CUTHAJIBI, UCXOASAIINE OT
0co0€i MPOTHUBOIIOJIOKHOTO MOJIa.

K BaxkHelmmMm mnporpammaM, o00€CHEUMBAIOUIMM BbDKMBAHUE OHOJIOTMYECKOro BHJA,
OTHOCHTCSI JIETCKO-POIMTEIHCKOE B3aUMOJCHCTBUE. 31€Ch OTPOMHOE 3HAUCHHE HWMEET TOPMOH
IPOJIAKTUH, ONPENENIAIOUNI HHTEHCUBHOCTh «POJUTEIBCKOIO YYBCTBA» HE TOJIBKO Y >KECHIIMH,
HO U Y MY>K4HH.

TepputopuanbHoe NOBEACHUE BBIPAXKAETCA B CTPEMIICHHM 3aHATH M YIEPKUBaTb «CBOMU
ydacTtok». Jlymaere, TOJIbKO JIFOAU BEAYT BOHHBI?

VY pbIObI-0a00uKK Ha KOPAIJIOBOM pU(e TOKE €CTh «CBOH KYCT», Y COJIOBbSl — «CBOI» IeKTap
Jeca, y THUIpa CUET HIET YyXKe Ha JCCATKA KBAJAPATHbIX KWIOMETpoB. Hamm Onwkaime
POJCTBEHHUKU LIMMIIAH3€ LEJICHANPABIECHHO MaTPYJIUPYIOT TEPPUTOPUIO CBOEH cTau, M Trope
qy>KOMY CaMIly, HapYyIIUBIIEMY ITPAHUILY.

IIporpamMMbl MepapXHUECKOro IOBEIEHHs 3acCTaBISAIOT HAC CTPEMUTHCS K JIMIACPCTBY WM
UCKaTh OJ00pEHUs BOKaKa. DTO BECbMa «IIPOJIBUHYTBIE» MIPOTrPAMMBI, KOTOPHIE MOYKHO OTBICKaTh
TOJIbKO Y KUBOTHBIX, CTAOMJIBHO KUBYIIMX OOJBIIMMH COOOIIECTBAMU: CIOHOB, THEH, 1€Ib(MUHOB
1, KOHEYHO K€, 00C3bsIH.

Hakonen, /uig yCHEIIHOrO COCYLIECTBOBaHMs JKMBOTHBIX B CTae BaKHa HSMIIATHS,
COIIEPEKMBAHNE — CBOWCTBO MO3Ta, MO3BOJISIONIEE HCHBITATh T€ YK€ DMOIMH, YTO W OJIM3KHM.
B skcniepumenTe Ha KpbIcax KUBOTHBIM IPEJOCTABUIIN BBHIOOp: TEpHETh HENPUSATHBIM SAPKUM CBET
WM YWTH B HOPKY, IIPY 3TOM Ha)KaB Ha I1eJlajlb U NOABEpPras IpYyryro KpbICy yAapaMm Toka. B Takux
YCIOBUSAX TPH YETBEPTH KPBIC COWIH, YTO JIyUllle LIypUTh IJ1a3a, YeM CIIyIIaTh BOIUIM TOBAPHILA.

JIro0onbITHAS pHIOKA U KYK-OyHTApPb

[TorpeOHOCTH B camopa3BuUTUM  akageMMK CHMOHOB  Ha3bplBall  «IIOTPEOHOCTSAMM,
HanpaBleHHbIMU B Oyaymeey». MX yIOBIETBOpeHHE HE HPUHOCUT IIOJE3HOIO pe3ysbTara
HEMEJUICHHO, HO ITOJIYYEHHBIM ONBIT MOXKET OKa3aTbCAd BakeH Io3xe. [Ipu 3TomM mo3uTHBHOE
SMOLIMOHAJbHOE MOJKPEIJICHUE OT YIOBIETBOPEHMUS 3TUX HOTPEOHOCTEH BBIAAETCS Cpasy,
a HE TIOTOM.

YacTo noBeJeHHE, OCHOBAHHOE Ha IMOTPEOHOCTAX B CaMOpa3BUTHH, NPUBOJAAT B MpUMED,
roBopsi 00 OTAMYMSIX YesoBeKa OT KUBOTHBIX. Kak Obl He Tak! [lomaminTe ppiOkam B akBapuyme, 1
OHM IIOCMOTpPAT Ha Bac. MccienoBaTenbckoe IIOBEIEHUE, B TOM YHCIE pearupoBaHHE Ha
HEU3BECTHbIE paHEEe CUTHAJIbI, — Ba)KHbIH UCTOYHHUK MO3UTHBA. OHO MOMOTaeT KUBOTHBIM OBICTPO
aIalITUPOBAThC K M3MEHEHUSM BHEIIHEH cpeibl. A JUIs YenoBeka JHOOMBITCTBO, cOOp HOBOM
nH(pOpMalLlii — HE MEHEe Ba)KHasi COCTABIISIFOIIAS )KU3HU, YEM €7]a UJTU CEKC.

CrpemieHne Kk cBoOOJie, HEMEPEHOCUMOCTh OTPaHMYEHMH — 3TO YYBCTBO, 3aCTaBIIAIOLICE
MOJIPOCTKa OOPOTHCS 3a CBOE MHEHHE IO IOBOAY MPUYECKH, a B3POCIOr0 — IPOTUBOCTOATH
IIPOM3BOJIy HaudalbCcTBa M BiacTel. M ata ke mporpamma 3acTaBisieT *kKyKa, MOCAaXEHHOIO B
CIUYEYHBIA KOPOOOK, MPOrphI3aTh ce€O€ MyTh Ha BOJIIO.

[Monpaxanue nuaepy («BOXKaxky»), POAUTENIO MM MPOCTO COCENY CIpaBa — IOBEJCHUYECKAs
IporpaMMa, Mo3BOJISIIOINAsl HaM YYUThCSl Ha 4yXuXx ommoOkax. C Hel cBsi3aHbl TaK Ha3blBaeMble
3epKajbHble HEHPOHbI, 00HAPYKEHHBIE B MO3T'€ MHOTUX BBICHIMX MTO3BOHOYHBIX.

Hakonen, BaXHBIH HMCTOYHUK IIOJOKUTEIBHBIX HOMOLMI —  UIPOBOE  IIOBEJICHHE
(«1BUTaTENbHAS TPEHUPOBKAY»). MajeHbKH peOSHOK LENbIMU JHAMU OeTaeT U IpbIraet, TPEHUpys
CBOE TEJIO, KaK WIPUBBIA KOTEHOK. B3pociblii yenoBek 3adacTyio ¢ OOJBIIMM YJOBOJILCTBUEM
IPOBOJUT BpEMsI Ha IMBaHE, KaK JICHUBBIM KOT, U o0eIaeT cebe MOWTH B CIIOPT3all 3aBTpa.

Ha stom mpumepe BHIHO, YTO Hall MO3T — 3TO apeHa MOCTOSIHHOW KOHKYPEHIMHU pPa3HbIX
norpedHocTei. To, kakas MOoTpeOHOCTh MOOEAUT B JAHHBI MOMEHT, 3aBUCHUT OT BHEIIHUX H
BHYTPEHHUX CHUTHAJIOB, TOPMOHAIbHOIO (poHA, BO3pacTa, MHAMBHIyalbHOTO ombiTa. Ho oueHb
3HAUUTENBHBIN BKJIaJ BHOCUT U UCXOIHBIN, T€HETUYECKH YCTAHOBJICHHBI YPOBEHb aKTHBHOCTH
HEHTPOB KaXA0i U3 NOTPeOHOCTEN — TEMIIEPaMEHT.
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Mapu HeiipOHOB-HOBOOpaHLIEB

Kak Obuto ckazaHo BhIINE, 3a KaXIOW IMOTPEOHOCTBIO CTOUT CTPOTO OIpPEACIICHHBIN
($U3NOIOTHUECKUT MeXaHHW3M. BelnynHa >MOIMOHAIBHOTO MOJIKPEIUICHHs, CBS3aHHOTO C
YIOBJIETBOPEHUEM TONH WJIM HWHOM MOTPeOHOCTH, 3aBUCUT OT (PHU3UOJIOTUYECKOr0 CTaTyca
COOTBETCTBYIOILIEIO yyacTKa Mo3ra (Tunoranamyca, 00JplIuX noiaymapuid u ap.). OCoOeHHO spKo
3TOT (PaKT MOATBEPXKIAETCS B Ciy4yae MNATOJOTHIM: WMHCYIbT WM OIYXOJIb MOTYT MOJIHOCTHIO
OTKJIIFOYHTD WJIH, HAIPOTHB, O0OOCTPUTH JTHOOYI0 TOTPEOHOCTh — HANpPUMEP, YHUUTOXKUTH alIETUT
WIH YBEJIUYUTH arpeCCUBHOCTD.

CreneHb AaKTHBHOCTM IEHTPOB pa3HBIX NOTPEOHOCTEW WHIAMBHIyaldbHA JUISL KaKIOTO
KOHKPETHOrO uejoBeka. MIMEHHO 53TH «HACTpPOHMKHM» MBI U Ha3blBa€M TEMIIEPAMEHTOM.
CoBpeMeHHbIEC JJaHHbIE, B TOM YHCJIE CPAaBHEHHME MOBEACHHS OJIM3HELOB, MOKa3bIBalOT, 4To 40—
50% TemnepaMeHTa 3a1a€TCSI TEHETUYECKH.

Bropoii Baxnelmmii ¢pakrop — GopMupoBaHue cBA3el MEXAY HEHpPOHAMH KOPHI TOJIOBHOTO
Mo3ra eme A0 poxnaeHusi. «COopka» Mosra Ha 3Tane 3MOpHOreHe3a HalOMHUHAEeT MaccOBOE
TeaTpain30BaHHOE MpPEJCTaBICHUE, UAYyIIee 1Mo cTporomy Iuiany. CHadana GopMHpYeETCsl OKOJIO
COTHU MUWJLJIMAPJIOB HEUPOHOB, KOTOpbIC MOKAa HE UMEIOT HU CIIELUAIN3allui, HU CBs3ed. 3aTem
3aHMMAIOT CBOM MECTa BCIOMOIATeJbHbIE TIJIMAJIbHBIE KIETKH, U3 KOTOPHIX CTPOUTCS
MIPOCTPAHCTBEHHBIN Kapkac Mo3ra. Ero mapaMmerpsl, cpein Ipovero, OnpeaesioT OTHOCUTEIbHbBIC
pa3Mepbl pa3HbIX 00J1acTe HEPBHOW CUCTEMBI.

Ha cnenyromem stane obpasyrorcsi GpakTopsl pocTa — IOKa YTO OYEHb MajiO0 U3YyUEHHBIE
BEIIECTBA, KOTOPBIE BBIACIAIOTCS B MHUKPOCKONMYECKMX KOJIMYECTBAX W B TEUYEHUE OYECHb
HeOOoIbIIOr0 cpoka. [IpuBnedeHHbie UMH, HEHPOHBI PUINYECKH MEPEMEIIAIOTCS 10 00Pa30BaHHBIM
TJIMATBHBIMA KJIETKAMHU «pelibcam», 3aHHMasi CBOM MecTa. Takxke cienays 3a ¢akTopamH pocTa,
HEHPOHBI BHITYCKAIOT OTPOCTKU K CTPOTO ONpEAeTICHHBIM apecaTaMm.

B pesynbraTe BOSHHKAIOT HEHPOHHBIE CETH JABYX THUIIOB: OJHH CHOCOOHBI ()YHKIIMOHHPOBATH
0e3 IONOJHUTENbHOM HACTPONMKH (MMEHHO OHU — OCHOBA BpPOXKJIEHHBIX IOBEICHUYECKUX
IporpaMM M OHOJOTHYECKHX MOTPeOHOCTEl); Apyrue mpeanoyiaraloT o0ydeHue, T0 €cTh 3aMuch
JIOTIOTHUTEIBHON HH(OpMaLIUU, KOTOPasi IOMOKET YJOBJIETBOPUTh T€ UM UHbIE TOTPEOHOCTH.

Onucannble npoiecchl GOPMUPOBAHUS MO3Ta B OCHOBHOM IMPHUXOMASTCS Ha MEpPBbIE JBA—TpPU
mecsa 6epemenHoctu. Cumraercs, 20-25% Oyaymux BO3MOKHOCTEH M XapaKTEPUCTHK MO3ra
OTIpeNeNAI0TCA TeM, HACKOJBbKO OJarornoyiyyHo MPOTEKaeT BHYTPUYTPOOHOE pa3BUTHE B 3TOT
nepuos. Crpecc, HMHQEKIUOHHbIE 3a00JNE€BaHMs, IPUEM OIpPENEICHHBIX BHJIOB JIEKapCTB,
HUKOTHHA, AJKOTOJsl MOXKET MOBJIMATH Ha FOPMOHAJIBHBIA ()OH MaTrepH, a COOTBETCTBEHHO — U
pebeHka, momeniaB CTpyKTypaMm Mo3ra (OpMHpOBaThHCS TaK, KaK MPEIMUCAHO TeHAMHU.

[Tonmywaercsi, 4TO, e€Ba pOAMBLIMCH, MbI nosydyaeM Ha 60-70% cdopmupoBaHHBIH HabOp
JKU3HEHHBIX NpPEINOYTEeHUI: 4eM Mbl XOTeau Obl 3aHUMAThCs, KAaKO€ MECTO «OTBOEBATH» B
oO011ecTBe, HACKOJIbKO AKTUBHBIA 00pa3 >KM3HU BeCcTH. MOXKHO CKa3aTh, YTO Yy KaXIOrO OT
POKIEHUS €CTh CBOE MpHU3BaHKUE. BOT TONBKO OTHICKATh €ro y1aeTcsl 1aJIeKO HE BCEM.

BpoxieHHbIli TemmepaMeHT oIpenenseT, Kakue 3aHATHS WU JIMHUM TOBEACHUs OyayT
JTaBaThCsl HaM JIeT4e U NMPUHOCUTH Ooublie pagocTu. CkaxkeM, €clid Bbl IPUPOKICHHBIA TBOpEL U
MY3BIKaHT, TO €XKEJHEBHbIE PETIETUIIMH Ha CKPUIIKE /ISl BaC HE KaTopra, a yZ0BOJIbCTBHE.

OpHako eciyd pPOAMTENN HE MOJAPWIM BaM CKPUIIKY, a OTIPAaBUJIM 3aHMMATbCA Kapare,
HpPUIETCS UMETh JIeNI0 C MEHee «IIpeyCTaHOBICHHBIMU» NOTPEOHOCTAMHU — Pa3BUBATh arpeccuio
U TeppuUTOpUAIbHOE TOBeJEeHHE («Halmla KOMaHJa JIydlle BCeX»). YJIOBJIETBOpPEHUE
«BTOPOCOPTHBIX» MOTPEOHOCTEH MPUHOCUT MEHBIIE MOJOKUTEIBHOIO MOAKPEIUICHUs (YUTail —
MEHBIIIE CYACThs), U BCE K€ MOJ BIMSHHEM BHEUIHEH cpenbl Mbl BIOJHE CIIOCOOHBI PAa3BUTh
BO3MOXHOCTH, KOTOPBIMH ITPUPOJIa MaJI0 OJjapuiia Hac OT POXKJICHHUSL.

B nanHOM ciyyae pedb HIIET O BOCIIUTAaHUH, KOTOpoe GOopMUpYET Halll Xapakrep. Yem Ooblie
pasIuYMii MEXIY XapaKTepoM M TeMIepaMEeHTOM, TeM MEHbILE «TOPMOHOB CUACThs» (HampuMep,
nodaMuHa Uiy SHA0PGUHOB) MBI ToTy4daeM. K coxaneHuro.

Ipuka3bIBaTh Jy4ile MenoTomM

IloBeneH4ecKue nporpamMmmsal, € IIOMOMIBIO KOTOPBIX MBI HpI/ICHOCB.6J'II/IBaCMC$I K BHCHIHCMY
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MHUpYy, mone3Hbl. OHHM TIOMOTalOT MPOXKHUTH JOJTYI0 W CYACTIMBYIO JKH3Hb, OCTaBUTh
KHU3HECTIOCOOHOE IMMOTOMCTBO, MPOJOIKUTE CBOM poj. C Apyroi CTOpOHBI, HAIIM OMOJIOTHYECKUE
NOTPeOHOCTH — 3TO KHOMKH, YMEJIO HaXUMas Ha KOTOPble MOXXHO HaMH YCIICUIHO
MaHUIYJIUPOBATh.

CoOCTBEHHO, TOJIBKO YTO YIOMSHYTBIH MPOIECC BOCIIUTAHUS 3aKJII0YACTCS MMEHHO B 3TOM.

Popurtenu u yuutens, Ha4YaJlbHUKHU U TIOJUTUYECKUE JEATENN CO3JAI0T YCIOBUS, IPU KOTOPBIX
ceTH OOydYaroUIMXCcsi HEHPOHOB B MO3re YEJIOBEKa IPOIMUCHIBAIOT MPOrPaMMBbl, MO3BOJISIOIINE
YCIENHO A0OBITh MUIY (TOIY4aTh BBICOKYIO 3apIljiaTy), yBeIUYUTh O€30MacHOCTh (YCTaHOBUTH B
KBAPTHPE OXPAaHHYIO CHTHAJIM3ALMUIO), CTaTh JHJIEPOM B XOTS Obl HEOONBLION «CTae»
(mpoaBMKEeHUE 10 CITy)k0€) U T. 1.

OCOOCHHO YETKO MEXaHU3MbI «BHUPYCHBIX» MAaHUMYJSIIHMNA MPOCMATPUBAIOTCS HA MPHUMEPax
norpedburensckoro mnoseneHus. IIpencraBpTe, K mpumepy, uTto Bbl cMoTpute ¢uibM. Croxer
3axXBaTBHIBACT BAcC, T'€POU 3aCTAaBIIAIOT COMEPEKUBATh, BBl TOJY4aeTe YJOBOJIBCTBUE, M0(aMuH
xJemeT depe3 kpail. Ha skpaHe Bbl BUIUTE HE TOJIBKO T€POEB, O KOTOPBIX JyMaeTe B JIaHHBIH
MOMEHT, HO M, CKakeM, Oeible IITOpHI, KOTOPhIE BBl Ja)Xe He 3aMedaeTe. TeM He MeHee oOpa3
OeIbIX MITOP OTKJIAAbIBACTCS B MAMATH, ACCOLUUPYSCH C T0PaMUHOBBIM MOIKPEIICHUEM.

[Ipoiiner Hexens, 1 HE UCKIIOYEHO, YTO, YBUJIECB B Mara3uHe Oelble INTOPHI, BBl UCIIBITACTE
SMOIMOHANBHBIN MoAbeM. Jlanee B J1eJ0 BCTyMaeT pallMOHAIMU3AIMs: HETPYAHO OOBSCHUTH CBOM
CHIOMHHYTHBII TIOPBIB TE€M, 4TO OEJBI IBET XOPOIIO COYETAETCS C YK€ MMEIoUIeHcss MeOenblo,
YTO €r0 PeKOMEHIYIOT BEeIyIlue IU3aiHePhl, YTO 3TO MOJHBIM TPEeHI. A mpojaBliaM OEJbIX IITOP
OCTaHETCS JIUIIb CKa3aTh cacu0o0 pexuccepy U akTepam, KOTOPbIE CENIaal XOpOoIlee KUHO.

Kcraru, npumep ¢ O6enapIMu IITOpaMu B3ST U3 KU3HU: OHU MIPOMEJIBLKHYIU B cepuaie «Cekc B
OOJIBIIIOM TOPO/IE» U MPOJAEMOHCTPUPOBATH B COOTBETCTBYIOIIEM IEPHOAE 3HAYUTEIBHBIA POCT
MPOJaXK.

BbI3pIBaTh CTOMKHE 3MOIMOHAIBHBIC ACCOIMALNHN, YIPABIATH MMOBEICHUEM M HACTPOCHUEM
MO>KHO HE TOJIBKO C IMOMOIIBIO SBHBIX, OCO3HABAEMbIX, HO U C IOMOIIbIO HEOCO3HABAEMBIX 3BYKOB,
3amaxoB, BH3YaJbHBIX 00pa3oB. K mpumepy, B Ka3WHO pacHbUISIOT BEIIECTBA, BBI3BIBAIOIINE
JerKyto 3ipopuio, YTOOBl MOCETUTENH BEPUIIM B CBOM ycmeX W CTaBWIM OoJjblie. B mMarasmnax
JIOPOTHX TOBapOB, HANpPOTHB, CO3JMAIOT YMHPOTBOPSIONIYIO aTMOC(epy, YTOOBI IOKYIaTeln
HE BBIXOJIUJIM U3 ce0s IIPU BUJE BHICOKUX IICH.

«MH(pOpMATMOHHBIH IITyM», TO €CTh HEKME CUTHAJIBI OPTaHOB YYBCTB, KOTOPBIE MBI ITOJTy4aeM,
HO HE OCO3HAaeM, MOKeT OKa3blBaTb Ha Hac 3HauuMoe BiusHUE. CyllecTByeT MpaKTHKa
noGaBiieHUsT K (POHOBOH My3bIKE B TOPrOBOM 3alieé 3aMacCKHPOBAHHOTO MPH3BIBA «HE KPaIn»,
HE BOCIIPUHUMAEMOTr0 co3HaTeabHO. CTaTUCTHKA MOATBEP)KIAET, YTO KOJIMYECTBO KPaXk B 3TOM
ciydae cokpamaercs. TOT ke MEXaHU3M JIeKHUT B OCHOBE 3HAMEHUTOTO «25-T0 Kajpa»: MO3T
YeJI0BEKAa B COCTOSIHUU BOCIPUHSATH HEOCO3HABAEMBIH TEKCTOBBIM MPU3bIB, KOTOPBINA MOSBISETCS
Ha 3kpase Bcero Ha 0,04 cexyH[IbI.

[Touemy HepBHasi cucTeMa C JIOBEpUEM OTHOCUTCS K TPHU3bIBaM, BOCIPHUHHMAEMbIM Ha
MOJIIOPOTOBOM ypoBHe? Kak ToBOpHIIOCH paHee, HAIllM PElIeHUs] U Peakii BHIOOpa BO MHOTOM
SBJISIIOTCSL  PE3y/bTaTOM KOHKYpeHIMH moTpedHocTei. I[Ipm 3TOoM Ui 3amycka peagbHOro
MOBEJICHHS, KaK TpaBHIIO, TpeOyeTcsi OCO3HaBaTh NMpOUCXoAsliee. Eciam Mbl MOMyduM TpsIMOi
MpHKa3 MOKyHaTh TOBap, Mbl OyJleM MOHUMAaTh, YTO MPHUKA3BIBAIONIUI CTAaBUT ceOs BhHIIIE HAC U
OTpaHUYUBAET HaITy CBOOOY.

VY4acTKu Mo3ra, OTBEUaloIINe 32 HepapXUUecKoe IMOBEICHUE U CTPEMIIEHUE K CBOOOIE, TYT XKe
HIEPO Pa3passATcsi OTPHUIATENBHBIMH SMONIMsAMHU. U mponaBer, «XBaTaloUIMid HAC 3a TOIY»,
OCTaHeTCs HU C YeM.

lopazmo s¢ddexTrBHEE OKa3bBIBaeTCS «3alyCTUTh BUPYC» — PAa3BECUTh Ha BCEX CTEHAX
CUMMATHYHbIE PEKJIaMHbBIE TUIAKATHI, MMOCTOSTHHO KPYTUTh 3a0aBHBIC TEICBU3UOHHBIE POIUKH...
Bpone Obl He ciiymmaeTe W HE CMOTPHUTE, HO Ballld HEHPOCETH BCE PaBHO <«3allUCBIBAIOT Ha
KOPOUYKY» U B MOMEHT MOKYIIKHU MOACKaXKyT CO3HAHUIO — BOT OH, TOT TOBap, KOTOPBIA Mbl 3HAEM U
KOTOPBIH YK€ CBSI3aH C TIOJIOKHUTEITHHBIMHI dMOIUSMH.

To Jm BOJIsI, TO JIM HEBOJISI
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Uro ke momyyaercs: Hallu IMPEANOYTEHMs] Mbl HACJIEAyeM OT pPOAUTENIECH, Hallu BKYCBHI
bopMHUPYIOT «JTUIEPHl MHEHHUI», BCe JaBHO pemieHo 3a Hac? Bosce Hetr. bormus mpaBocymust
demuga — ONMIETBOPEHHE OOBEKTUBHOCTH U OECHPUCTPACTHOCTH — HM300paxkaercss ¢
3aBsi3aHHBIMU TJla3aMd U BecamMu B pykax. Kak u demmjga, Mbl 3a4acTyi0 HE BUIUM CBOHX
NOTPEOHOCTEN, HO KIMEHHO OHM JIOXKATCs Ha MpaByl0 U JIEBYIO yamM BecoB. [IpuciymaBmuce k
HUM, MbI BBIOMpaeM TO, YTO JIy4Ille JIsl Hac.

«IIpenynpexeH — 3HAYUT BOOPY>KEH», — TJIACUT H3BECTHAas IIOrOBOpPKA. 3Has CBOU
Haubosee YyBCTBUTEIbHBIE KHOIIKH, MOKHO 00JIe€ YCIEIIHO MPOTUBOCTOSITh MAHUITYIIALUSIM. B TO
JKC BpCMiA HOpOfI TOJABKO HAIIW >KUBOTHBIE WHCTUHKTHI CIIOCOOHBI IIOMOYb pacno3HaTb
oOMaHIIMKa: BeIb APEBHUE CTPYKTYphl MO3ra 3a4acTyi0 paboTaloT HaJe)kKHee, YeM CO3HaHUe
CaMOT0 TeHUAJIBHOTO CHILITUKA.

POXJIEHUE 'TEOXUMHNU
I'. b. HaymoB, 0okmop 2e01020-MunepanozudecKkux Hayk

«Xumud u kn3Hey Ne3, 2013

B 2013 rony ucnosnsiercss 150 ner co ans poxnenuss Buaagumupa HBanoBuua
Bepuaackoro (12 mapra 1863 — 6 suBaps 1945). FOOuieii BK/I0YeH B CIUCOK NAMSTHBIX
nat JOHECKO, u ero otMe4aloT He TOJIbKO B HallleH cTpaHe.

«KOpHHU BCSKOTO OTKpPBITHSA JIeKaT JaJIeKO B INIyOHHE, U, KaK BOJHBI ObIOTCS C pa3dera o
Oeper, MHOIO pa3 IUICLIETCS YEJIOBEUECKass MBICIb OKOJIO MOJATOTOBISIEMOIO OTKPBITHS, IOKA
OpUIeT AeBAThIM Bai»: 3TH cinoBa B. M. Bepnaackoro B mHOJHOH Mepe OTHOCATCS K
T€OXMMHUU — OT IMEPBOT0 YIIOMHUHAHHUS TOTO CJIOBA JI0 €€ MPU3HAHUS M (OPMHUPOBAHUS KaK
HayKu npouuio Oosbuie ctoietus. CeroiHs 3To BaKHeHIask JUCUUIUIMHA, KOTOpasi TECHEUIINM
00pa3oM CBsi3aHa € SKOJOTMYECKIM MOHUTOPHUHTOM U PEHICHUEM SKOJIOTUIECKUX MPOOIIEM.

BrniepBbie TepMuH «reoxumusy ynotpedbun B 1838 rony mBeinapckuii XUMUK XpHCTHAH
Opunpux [enbeitn (1799-1868). «VYxke HECKOIbKO JIET TOMY Hazaj, — MHCal OH B
1842 rony, — g myOJIMYHO BBICKA3aJl CBOE YOEKIEHUE, YTO, MPEKIAE YEM MOXKET UATH PeUb O
HACTOSIIEH Ie0JIOTMYECKON HayKe, MBI JIOJDKHBI UMETh T€OXUMUIO, KOTOpasi TOJKHA HATIPABUTh
CBOE BHMMaHHE Ha XMMHUYECKYIO MPHUPOJY MACC, COCTABJIAIOLIMX Hall 3eMHOHM LIap, U Ha UX
NIPOMCXOXKICHUE, TT0 KpailHeH Mepe, CTOJIBKO K€, CKOJBKO M Ha OTHOCUTEIBHYIO JIPEBHOCTH
TUX 00pa30BaHUN M B HUX MOrPEOEHHBIX OCTATKOB JOMOTONHBIX PACTEHUH M >KUBOTHBIX.
C yBEpEeHHOCTBIO MOKHO, KOHEYHO, YTBEPK/1aTh, UTO I'€OJIOTH HE BEYHO OYIYT CIE0BaTh TOMY
HalpaBJICHUIO, MOCEeI0BATEISIMU KOTOPOr0 OHU ceddac sBisitorcss. OHU, AN paclIMpeHHs
CBOEH HAayKH, KaK TOJBKO OKaMEHEJIOCTH HE CMOTYT JOCTaTOYHO CIIY’KUTh UM, JTOJDKHBI OYIyT
UCKaThb HOBBbIE BCIIOMOraTejbHbIE CpEACTBAa U, 0€3 COMHEHHs, TOrJa BBEAYT B T'€OJOTHIO
MHUHEPAJIOTO-XMMHUYECKHE MyTH HMCCIEeI0BaHUs. Bpems, Korma 3TO CBEPIIUTCS, KaXETCs MHE
HE CTOJIb TAJIEKHM.

[[len6eitH ommOCs TOJNBKO B OAHOM: BpeMs ero uael mnpuunuio jumb B XX BEke.
B XIX Beke HayuyHble yMbl 3aHMMal MHOTOBEKOBOM CHOp IJIYTOHHCTOB W HENTYHHCTOB.
[Tocneanue cunTanu, 4yTo 3eMJIsl MOJdy4yMiIa cBoi B Onaroaaps Boze. [lmyTOHUCTBI nonarany,
YTO OKPY)KAIOLIYI0 HMPUPOAY CO3[aeT pacIulaBiIeHHas ropsdas MarMa, HaXOSIIUECs BHYTPH
TUTAaHETHI, a 3HAYUT, TJIABHOE B TE€OJIOTHH — 3TO BYJKAHBI, T€H3EpPhI, 3€MIICTPSCEHHS, TEPMBI.
HNmenHo Onarojgaps BHYTPEHHUM CHJIaM 3€MJIM OOpa3yloTcs TOpbl, TOpHbIE MOPOABI H
JaHAmaQThL.

Hemuoro mnosznnee, B 1866 rogy, wu3BecTHbIH HeMmeukuil XumMuk u (apmaneBT Kapin
Opunpux Mop (KcTaTtu, 3TO OH BBEJ MOHATHE «HOPMAJIBLHOCTh PacTBOpa», pa3padoTan METOA
orpeneneHus cepedpa, CKOHCTPYHpOBaJl OIOPETKY U MUIIETKY) Harevyaras 3aMevareabHbIi Tpya
«Hctopus 3emnu. ['eonmorms Ha HOBBIX OCHOBaHUSAX». B 3TOM KHHre, aHaIu3Upys
reoJIOTHYecKre 3HaHUs CBOETr0 BpeMeHH, Mop ¢ yKacoM OTMeYal, 4TO T€0JIOTH CO3/1alH CBOIO
«pU3UKY» U «XUMHIO», B KOTOPBIX «JIerdaiiine Teia TOHYT B TsDKENIEHIIUX cpefax», a map
UMEeT CUJIy, «Kakasi He CHHJIach OObIYHOU (pu3uke». CpaBHHBas OTHOCUTENIBHYIO CHIIY ABYX
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BaXXHBIX KHCIJIOT, YrOJbHOM M KPEMHHEBOHM, B Pa3IMYHbIX TI'€OJIOTMUECKHUX YCIOBUSAX, OH
HoKa3ajl, 4yTo OJMXKe K TOBEPXHOCTH CHJIbHEE YTrojbHas KUCJIOTA, MOCKOJBKY BBITECHSET
KPEMHHUEBYIO U3 €€ cojeil. A B riTyOuHe 3eMiH, B 00JIACTH BBICOKUX TEMIIEPATyp U JaBJICHUH,
HAa00OpOT, KpEMHHUEBas CTAHOBMUTCSH CHJIbHEE. OTO ObUI yXKE€ BIOJHE COBPEMEHHbIN
FEOXUMHUYECKHUH 110X0/1, OCHOBAaHHBIN HA SMIIUPUYECKUX MUHEPATIOTUYECKUX JaHHbIX.

B TO Bpems HU B reosioruu, HU B XMMHUU HE ObLIO OJIaronpUATHON Cpenibl Ui BbIACICHUS
FEOXUMHUYECKMX MJeH B OTHACNbHYIO JAucCUMIUIMHY. IlouBa mis  3TOro  MeEJIEHHO
MOATOTaBIMBAJIaCh B TEUEHHE HECATHICTHH co BTopoi mosnoBuHBl XIX Beka. He Oymy
NEPEUUCIIATh BCE COOBITHS M BBICKAa3bIBAaHUS, KOTOPBIC, «KaK BOJIHBD», TOTOBUJIHM OTKPBITHE
HOBOI OTpaciii HayKH, TeM 0oJiee 4TO 3TO MOJHO U eMKo caenan B. V. Bepnanckuii B iepBoit
K€ YaCTU CBOMX 3HAMEHUTHIX «OuepkoB reoxumum». Cama reoXumus Kak Hayka poJuiach
TOJIBKO B Hayasie XX BeKa.

bbulo 11Ba OCHOBHBIX HaIpaBJIEHUS €€ pa3BUTHUs, KOTOpBIE JOJITOE BpeMs IIOYTH
He nepecekanucb. ONHO M3 HUX POAWIOCH U3 KPHUCTAUIOXMMHHU, U €r0 POAOHAYAIBbHUKAMHU
MOKHO CYMTaThb MuHepasornueckuii MHCTUTYT B ['értuHreHe um YHusepcuter B Ocio.
VY COBEpLICHCTBOBABIINECS K TOMY BPEMEHH PEHTICHOMETPUYECKHE METOABlI I03BOJIMIH
HAaKOHEIl CBs3aTh CBOMCTBAa KPUCTAUIMYECKMX BEUIECTB C HMX AaTOMHOW CTPYKTYpOW U
nojoxenueM B [lepuoandeckoit cucreme 3neMeHTOB. HOpBEKCKUIT XUMUK U KpUcTaiorpad
Buxtop Tlompammuar (1888—-1947) BBen mnoHsATUS 00 aTOMHBIX U HOHHBIX paJuycax,
chopmynupoBand 3akoH H3oMopdu3Ma (3TOT 3aKOH HOCHT €ro HuMs), I[PUMEHUII
TEPMOJMHAMHYECKOE NPABWIO (a3 K T'€OJIOrMUECKUM OOBEKTaM U MOCTPOMII T€OXUMHUYECKYIO
KJaccupukanuio seMeHToB. Ho camoe riaBHOe — ObUT HaiiJleH MHCTPYMEHT UCCIIE0BaHUI:
UM CTaJIi IPEJCTABIICHUS O pa3Mepax aTOMOB U O CBA3SIX M€Ky HUMH.

OrpoMHyt0 poiab B (OPMUPOBAHMM TI€OXMMHUHM cChirpasia Takke OeHHOCKaHAUA
(reorpadudeckast o0macTh, BKIrovaromas CkanauHaBuio, Koinbckuil moimyocTpoB, OUHIISHIHIO
u Kapenuio). Ee reorpadguueckue M reojoruueckue OCOOCHHOCTH HALENUIM YYEHBIX Ha
UCCIIC/IOBAaHNE MHHEPAJIOB, MAarMaTHYeCKHMX H METaMOp(UYECKHX TOPHBIX TOPOA W TeX
IPOLIECCOB, KOTOPbIE MPOUCXOAAT B Ooiiee riryOokux reocgepax 3emiH, — B YAaCTHOCTH Ha
U3Y4YEHHE TOrO, KakK I[EpEeMEIaloTCs JJIEMEHThl B YCIOBUSAX TPAJUCHTHBIX 3HAYCHUU
TeMIeparyp M JAaBieHUH. ['eoXMMMs MUHEpalbHBIX BEILECTB OBICTPO BOLUIA B T€OJIOTHIO,
a 3aTeM cjiesajgach CaMOCTOSATENbHON HayKoil. OObeKTaMH €€ UCCIIeI0BaHUM CTall MUHEPAJIb
Y BCE, YTO COCTOUT U3 MHUHEPAJIOB.

Bropoe HanpaBiieHre reoXuMmun CBA3aHO ¢ UMeHeM Biagumupa MiBanoBnua BepHajckoro,
OCTaBUBIIEr0 OOraThlif apXMB JHEBHUKOB M pabOUYUX 3alUCel, MMCEM POJHBIM U JIPY3bsM, 110
KOTOPBIM MOXHO TNPOCIEANTH BCE 3TaIlbl Pa3BUTHS €ro MUpOBO33peHus. OH chopmynupoBal
UJled, K KOTOPbIM TOJIBKO ceHdac MOAXOMUT Hay4yHas MbICHb. A (GOpMHpOBaHUE €ro
YHHUKAJIBHOT'O MBIIUIEHHS] HAYaJIOCh €1lIe B IETCTBE.

IIpencraBieHne 0 €IMHCTBE MUPA CIOXKWIOCH y NoApacTaroiiero Bononu nox BausHuEM
IpOryjloK ¢ JBOlopoaHbIM fasae  Esrpadom MakcumoBuuem Koponenko. Esrpad
MaxkcuMoBHY, TOKJIOHHUK BonbTepa, 3aHuUMancs HaykoW Kak JIOOMTENb, B YaCTHOCTH
BJIOXHOBJICHHBIN Teopuer /[apBuHa, mucan COYMHEHHE O IPOUCXO0KIECHHUH 4eloBeKa. B cBoem
IUIEMSIHHUKE OH Haien OjaronapHoro ciymartens. «Hukorna He 3a0y1y TOro BIHSHUS, KaKoe
MMEJ JUIsl MEHS 9TOT CTapHK B IIEPBBIE FOJIBI MOEH YMCTBEHHOM XKU3HM, — nncan BepHanckuit
B 24 roga xeHe Haramum EropoBHe. — BcmnoMuHaroTcs MHE TEMHBIE 3UMHHUE 3BE3/IHBIC
Bedepa. [lepen cHOM OH JtOOWI TYNIATh, U 5, KOT/Ia MOT, BCErJa Xoau1 ¢ HUM. S 1robun Bceraa
He0o, 3Be37bl, 0co0eHHO Mieunsiit [1yTe mopakan MeHs, ¥ B 3TU Beuepa s JI0OUJ CIIyIIaTh,
KaK OH MHE O HHUX paccKas3blBajl; sl JIOJTO TOCJE HE MOT YCIIOKOUThCS; B Moeil (aHTazuu
OponmiyM KOMEThl uepe3 OeCKOHEYHOe MHPOBOE MPOCTPAHCTBO;, MAaJaloIlde 3BE3JIbI
OKUBJIISUTUCDH; 51 HE MUPWIICS ¢ 0€3’KU3HEHHOCThIO JIYHBI M Hacelssyl ee IeJIbIM POeM CYIIECTB,
CO3JIaHHBIX MOMM BOOOpakeHHeM. Takoe OrpoMHOE BIMSTHUE UMENIH 3TH MPOCThIE PACCKa3bl HA
MEHSI, UTO MHE Ka)K€TCsl, YTO 1 U HbIHE HE CBOOOJIEH OT HUX).

OmymieHne eIMHCTBA YEJIOBEKAa U MPUPOJBI, UJEI0 LETOCTHOCTH MHUpPAa U OJHOBPEMEHHO
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OpEHHOCTH BCEX €ro XHUBBIX M HEKUBBIX (KOCHBIX) 00BEKTOB BepHasckuii ycBOMII ¢ 1eTCTBA U
BOCIIPMHHUMAI Kak akcuoMy. [IoHMMaHue B3aUMOCBA3M MEXAY CaMbIMH Pa3HbIMH OOBEKTaMH
IIPUPOABI U CTPEMIICHUE HAWTH OTU CBA3U CTAJIO XAPAKTEPHOW YEpTOM BCEH €ro Hay4yHOU
JESATEIIBHOCTH.

OxonHuuB rumHazuio, B.J. BepHaickuii mnocTynuia Ha €CTECTBEHHOE OTAEIEHUE
[TerepOyprckoro ynuBepcutera. [loznuee, B 1922 rony, oH BcmoMHUHAN: «YHUBEPCUTET HUMEI
JUIsl BCEX HAac OrpoMHoe 3HaueHue. Ha nepBoM Kypce OTKpbuICs Nepea HaMU HOBBIN MUD, U MbI
BCE OpOCHIMCH CTPAacTHO W SHEPrMYHO B HayuyHyr paboty». Jlekuum [I. Y. Menneneena
OKa3aJIM PEIUAOIIEE BIUSHUE HA MOJIOAOrO CTYAECHTA, HALEIWIM MOJIOJOTO MCCIIE0BATENs Ha
XUMHYecKoe MblnuieHue. «Ha ero siekuusx Mbpl 0CBOOOXKIATUCh OT THCKOB, BXOJMJIA B HOBBII
YyJEeCHbII MHUpP, U B IEPENOIHEHHOM 7-U aynuropuu Jmutpuii MBaHOBHMY, moxabiMas u
BO30yXJas riry0ouaiiiue cTpeMiIeHHs 4eJI0BEYECKOM JTMYHOCTH K 3HAHUIO U K €r0 aKTUBHOMY
NPUJIOKEHNIO, B OYCHb MHOTHX BO30Y)XJaJ Takue JIOTUYECKHWE BBIBOJABI M HACTPOCHUS,
KOTOpbIe ObUIM JajieKu OoT Hero camoroy». OtHomenue k yekuusaMm Jl. . MenzaeneeBa MOXXHO
OLIGHUTH XOTs OBl O TOMY, 4TO Tpu Apyra, A. Kpacuos, B. Bepuanckuii u E. Pemusos, nocne
Clayd 5K3aMEHOB CBOEMY JHOOMMOMY Mpodeccopy cCHenuanbHO IMOLUIM B (OTOATENbE U
chortorpadupoBanucy Ha mnamMAth (puc. 1). [lonumanue BepHaackum XuUMUU U TIIYOOKOE
yYBa)KCHHE K HEW 3apOJIUIIOCh B YHUBEPCUTETE.

OkoHUMB  yHHUBEpcUTET, BepHajackuii nHocTynui  Ha  JOJDKHOCTb — XPaHUTENS
MHUHepajiornyeckoro kabunera imnepatopckoro MockoBckoro ynusepcurera. [lepsble e ero
UCCIIEIOBaHMSI 110 MUHEPAJOTUU OTIMYAJIUCh BHUMATEIbHBIM OTHOLIEHHUEM K XUMHHU
MHUHEpAJIOB U INIyOOKOH MpopaboTKOM XMMHU3Ma X 00pa3oBaHus, B TO BpeMs Kak 7|0 HEro yrmop
B MUHEPAJIOTUU JIeNald Ha KPUCTAIMYECKHE (OPMBI, ONTHUYECKUE XapPaKTEPUCTUKU U
yCIIOBHS, B KOTOPbIX Haunuid MuHepan. Ero pa®otsl «Jlekuuu onucareabHOM MHHEPAIOTHH»
(1899), «OmpiT onwucarenbHoi MuHepaiorun» (1908) um «Munepanorus» (1910) — »sto
(byHaaMeHTalbHbIE TPY/Ibl IO XMMUU MUHEpaIoB. OTCI0/1a HaYaJCs €ro NyTh B TEOXUMMIO.

Kak npencraBurens Tounoro 3Hanusi, B. 1. BepHaackuii Bo Bcex cBoMX paboTax Bcerjaa
CTapajcsl ONUPaThCsl HA KOJWYECTBEHHBIE XapPaKTEPUCTUKH, BBHIPAKEHHBIC YHMCIOM U MEPOM.
W B TO e BpeMs €ro WHTEPECOBAIM CaMble pa3Hble MPUPOAHbIE 00BbEKTH. Kak HailTh 001Iyro
Mepy AJIS Pa3InYHbIX MPUPOIHBIX Tel: OOJBIINX M MaJIbIX, 36MHBIX U KOCMUYECKHX, KHUBBIX U
KOCHBIX? Macca — He MHpOpMaTHBHBIA HapaMeTp, a MOp(OJIOTHsT MOXKET OBITh MOXO0XKa Yy
CaMbIX Pa3HbIX OOBEKTOB (HampuMep, 00JIaKO M OMYyXOJb OMHUCHIBAIOT MIPUMEPHO OJMHAKOBO).
OTtBeT mojckaszajna XUMHS MUHEpaloB. «B KakqoW Kamje M NbUIMHKE BELeCTBAa Ha 3€MHOU
IIOBEPXHOCTHU 10 MEPE YBEIMYEHUS TOUHOCTH HAIIMX UCCIIEJOBAHUNM MBI OTKPBIBAEM BCE HOBBIE
U HOBBIE 3JIEMEHTHl. B mecumHke wiM Karvle, Kak B MUKPOMHpE, OTPa)KaeTcsli BEChb COCTAaB
KOCMOCa». JTH CJI0BAa, CKa3aHHBIE NPU OTKPBITUN CEKLIUU I'€0JIOTUN U MUHEPAJIOTHH HA ChE3JIE
pyCcCKUX ecTecTBOUCTBbITaTeNel u Bpauen (1909), cranu kitoueBbIMU IS 1IEJIONH CEPUU padOT
10 «CIEKTPOCKOIUH 3€MHOWU KOPBI» U MOCIJIEOBABIINX 3aTEM «OUEPKOB F'€OXUMHUNY.

Nrak, Bce 3JIEMEHTHI €CThb BE3JE, HO B pa3HbIX KoJnuecTBax. M 3TO He Ciy4yalHOCTS,
a MposBJICHUE 3aKOHOB MpHUPOjbl. «KakoBo Obl HU ObUIO OOBSICHEHHE ATOTO SBIEHHS, cCXeMma
paccesiHHsI 3JIEMEHTOB O4Y€Hb yA00Ha it kiaccudukanuu daktoBy». OO0mas mepa HaiineHa!
3aKOHOMEPHOCTH paclpeAeiieHUs] XUMUYECKUX JIEMEHTOB — BOT Ta €JUHAas Mepa, KOTOPYIO
MO’KHO IIPUMEHUTH KO BCEM IIPUPOJHBIM TejlaM. JTOT MOAX0 00bEIUHII METOIbI U3YUEHUS U
JKUBOT'0, U KOCHOT'O BEILIECTBA.

B 1908 rony riaBHBIA XHMHK AMEpPHUKAHCKOTO TeoJIOrM4eckoro komurera @OpaHk
VYurncyopk Knapk, BCIO KM3Hb 3aHUMAaBIIMICS T'EOJOTMUECKUMH IpoOjieMaMH, CBel |
nepepaboTan Bce uUMeBLIMecs NaHHble, B KHUTE «Data of Geochemistryy. TaMm OH BIiepBbI€
IIPUBEJI CTaTUCTUYECKUE JIaHHBIE O pACHpElIEeICHUHM JJIEMEHTOB B INPUPOJIHBIX Telax U
MUHepajgax. OTO ObUIO OYeHb BaXXHO: TIE€OJOTHYECKHE JlaHHblE MPHOOpENn HaKOHell
TEOXMMHUYECKUH cMbIciI. Benp Bce Tenma COCTOAT M3 aTOMOB, TOJBKO M3 KakWX HMMEHHO,
onpezensercss 3aKkoHaMu Hpuponbl. MIMEHHO Ha 3TOM MOAXOJA€ MO37HEeEe OBLIU MOCTPOEHBI
3HaMEHUTHIe JeKIu BepHaackoro, kotopsie oH uutai B Komnex ne @panc B CopOoHHe.
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B 1924 rony nexuuun nzganu Bo @paHuuu Ha GpaHIly3CKOM SI3bIKE, a TIOTOM M Ha PYCCKOM
oy 3arjiaBueM «O4YepKu reOXUMHAN.

DONEeMEHTHBI XUMUYECKUI COCTaB MPUPOIHBIX TEJ HACTOJBKO IIOKA3aTEJIEH, UTO €ro, Kak
BBISICHUJIOCh, MOXHO HCIIOJIb30BaTh KaK OJWH W3 BHUJIOBBIX IPU3HAKOB, W HE TOJIBKO JUIs
MUHEPAJIOB U TOPHBIX MOPOJ, HO JaXKe Ul BCEX >KUBBIX OPraHU3MOB. JTO OKa3ajloCh €IMHOU
MEpOM H3MEPEHMs, LEHTPAJIbHBIM SAPOM CHUHTETHYECKOTO MOJAXO0Ja K KOCHBIM M JKHBBIM
00BEKTaM MPHUPOABI, C MOMOILBIO KOTOPOTO MOXHO MOHSATh, KAK OHU BIMSIOT APYr Ha Jpyra.
A TakKe KaK OHU BIIMSAIOT Ha MPOIECCHI, MPOUCXOASIINE B 3€MHOW Kope, ruapocdepe u
atmocdepe.

Ecnu aromHas reomeTpusi IpUMEHHMMa TOJILKO K MHUHEpajaM U MPHUPOJHBIM OOBEKTaM,
COCTOSIIIIUM W3 MHMHEpAIOB (Kak B MEPBOM KPUCTAJIOXMMUYECKOM HAIIPaBJIEHUHU), TO TaKOU
MHCTPYMEHT, KaK U3y4YE€HHUE PACIPEICICHUS 3JIEMEHTOB, OJIXOIUT KO BCEMY, B TOM YHCIIE U K
KUBBIM opranusmam. Kak ropHas mopojpa COCTOUT W3 MHUHEPAJIOB, KOTOPbIE IMOTHUXOHBKY
pa3pylarTcs, a MOTOM IPEBPALIAKOTCA B YTO-TO JPYroe, TaK U JKUBBIE OPraHU3Mbl CO3HAOT
cooOmiecTBa, OMOIICHO3bI, BHYTPH KOTOPBIX OJHU BUIBl MUTAIOTCA JPYTUMH U HPOHCXOIUT
CBOCOOpa3HBIH KPYrOBOPOT 3JE€MEHTOB. /[ aHanmm3a >KUBBIX OPraHU3MOB C TOYKU 3PEHUS
pacnpeneneHus 1eMeHTOB BepHaackuii BBOJUT HOBOE MOHSTHE — (OKHMBOE BELIECTBOY.

[lonyuunace eauHasi cucTeMa ypOBHEW OpraHM3allid KOCHOTO WM >KMBOIO Ha IUIAHETE.
B MuHepasibHOM BelleCTBE 3TO MUHEpAJ — MOPOJa — KOMILUIEKC U T. A. B )XUBBIX opranuzmax
9TO OWONOTHYeCKHid BHUA— OHOIEHO3 — OHOoTONm (Y4acTOK MPOCTPAHCTBA, 3aHATHIM
oIpezeieHHbIM OMOLEHO30M) U T. 1. HO 3TM IMHMM HE MU30JUpPOBaHbI APYT OT ApYra, MEXIY
HUMH €CTh HENpepbIBHAs CBA3b. EAnHas Mepa MO3BOJISIET COMOCTABIATh XUMUIO KMBOTO U
KOCHOT'0, HCCJIEZIOBATh KPYTOBOPOT 3JIEMEHTOB MEXKIy HUMH. JTO OBIJIO HE TaK B)KHO B HaJase
XX Beka, HO CTaHOBUTCS OCOOEHHO IIEHHBIM CeWYyac, B COBPEMEHHBIX OSKOJIOTHYECKUX
HCCIIE0BAHUAX.

C BBeJEHMEM 3THUX NOHITHI OTKPBUICS €II€ OJMWH BAXKHBIA aCHEKT T'€OXUMUYECKOIO
aHaJIM3a Pa3sBUTHs HalEH IUIAHETHl — UCTOPUYECKHUN. «BDHOTeHHBIE MOPOABL... UAYT AAIEKO 3a
npenensl 0nocheprl. YUuThiBas siBICHUS MeTaMop(u3Ma, OHM MPEBpaIlaloTCs, Tepsisl BCAKHE
CJIeIbl )KU3HH, B TPAHUTHYIO 000JIOUKY, BBIXOIAT U3 Onochepsl. I'panuTHas oOomouka 3eMin
ecTh 001acTh ObUTBIX OuOChep». Bece 3TO MPOUCXOaUT MO CBOMM 3aKOHAM, U, YTOOBI UX y3HATb,
HaJ0 U3y4yaThb pacCIpe/elieHUe »3JIEMEHTOB B IPUPOJIHBIX OOBEKTaX, HUX H3MEHEHUs B
IIPOCTPAHCTBE M BO BpeMeHU. ['0BOpsA O cBoem moHuMMaHuu reoxumuu, B. . BepHanckui
nucai: «$ mojomen Kk HOBOMY sl MEHS U JJId APYTUX M TOrja 3a0bITOMY MOHUMaHHIO
IPUPOJIBI — IEOXUMUYECKOMY M OMOr€0XMMUYECKOMY, OXBATHIBAIOIIEMY M KOCHYIO M KHBYIO
IPUPOLYy C OOHOM M TOW K€ TO4YKM 3peHus. Iloaxoas TEeOXMMHYECKH K HW3Y4YEHHIO
TeO0JIOTUYECKUX ABJIEHUI, Mbl OXBATBIBAEM BCIO OKPYXKAIOIIYIO HAC IPUPOIY B OJTHOM M TOM XK€
ATOMHOM AaCIIEKTE».

K nmonumanuto storo BepHaackuii men B TeueHHEe MHOTHX JIET yIIOpHOU paboThl. Tonbko B
1916 rogy oOH 3aBeN CHENMANTBHYIO MAanKy Uis pabodyuxX MaTepHalioB MO KHBOMY BEIIECTBY,
KOTOpBIE JIETJIN B OCHOBY €ro (yHIaMEeHTaIbHOU paboTel «buocdepay, BolIemel 3 neyaTu
B 1926 rogy, — sl TOro, 4TtoObl HJEU BBICTPOWJIMCH B TEOPHIO, MOHAJO0OWIICS HE OJUH
JIECATOK JIET.

CoBpeMeHHas reoXuMusa

3a mocnenHue J1Ba ECATKA JIET T€OXUMHUS IOMOIJa MOJYyYUTh OTBETHI HA CaMble€ pa3HbIE
MPUHLIMIIAAIbHBIE BONPOCHL. 3aMETUM, YTO CEroJHS 3Ta HayKa HCCIEIyeT paclpelelieHne
HE TOJIBKO 3JIEMEHTOB, HO TAK)K€ OTJEJIbHBIX N30TOIOB.

Korna Ha 3emjie mosiBMjIach :KN3HL?

JlpeBHeHIINE TATCOHTOIOTHYECKHE OCTaTKU MMEIOT Bo3pacT 2,8 mupa. jer. Eme Oonee
npeBHUMH (3,2 MIpJ. JIET) CUMTAIOT HEKOTOpble 00pa3oBaHus, MO (OpMe HAOMHUHAIOIIUE
Mukpoopranu3mbl. Howu B eme Oosiee JpeBHUX TMOpOJax HAaXOIAT YIJIEPOAUCTHIE
COEJMHEHUS] — KaKOro OHM MPOUCXOXkIEHHUS? MoxkeT ObIThb, 3TO OCTATKH MHKpPOIUIAHKTOHA?
CoOTHOIIEHHE H30TONOB yriaepona ~2C/**C mo3BoNsSeT OTIMYHT YIIEPOUCTBIC COCTHHEHHS
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OpPTraHUYECKOT0 MPOUCXOKACHUS OT MUHEPANbHBIX. Cero/iHs BO3pacT CIEA0B, KOTOPBIC YUCHbBIE
pacIeHUBaIOT KakK Owojoruyeckue, aocturaer 3,8 miupa. JeT. B TakoMm cioydae XU3HB
npumepHo Ha 0,8 MIIpA. JIET MOJIOXKE CaMOM Hallell MIaHEeTHI.

Koraa na 3emJjie nosiBujiach Boaa?

B 3amagnoit Asctpanuu (Jxex Xwuiuic) HalaeHbl OKAaTaHHbIE IMPKOHBI, KOTOpPbIE
CUMTAIOTCS cTapedMMu B Mupe. «OKaTaHHbIE» — 3HAYUT HA HUX BO3JCHCTBOBAIU TEKy4He
BOJIbI U Jieq. Bo3pact uupkoHoB — 4,4 MIIpA. JIeT — YCTaHOBJIEH YpaH-CBUHIIOBBIM METOJOM
pPaJMOU30TOIIHOTO JAaTUPOBaHUS (LMPKOH COAEPKUT ypaH B CIEAOBBIX KOJIMYECTBAX).
IMomydaercs ysxe Toraa Ha 3emire 6bu1a Boga? 110 COOTHOMICHNIO H30TOMOB KHcxopoaa 20/ 0
B COCTaBe cwinkara HUPKOHUSA ZrSiO4 (OCHOBHOI'O KOMIIOHEHTA LIUPKOHA) MOYKHO CYIHUTh O
TOM, B KaKHX YCIOBHAX (DOPMHUPOBAINCH KPUCTAUIBL. Y CTAHOBUB 3TO COOTHOIICHHE, YUCHBIE
C/Ie€JIalii BBIBOJI, YTO JIEHCTBUTENIBHO HA NMOBEPXHOCTH 3€MIIM yXe Torjaa, Ooisblie 4 MIpJ. JeT
Haszan, Obula Boma («Nature», 2001, 409, 6817, 175-178,doi:10.1038/35051550, 178—
181, doi:10.1038/35051557). DTOT BBIBO OBLT HOATBEPKIACH M APYTUMH METOJAMH.

Ho Bozpact camoil 3emun oueHuBaercs B 4,5 MIpA. JIET, KOI/Ia OHAa BO3HHUKIIA IYyTEM
aKKpelMM (CIMIIAHUs) YacTHULl IPOTOIJIAHETHOro JucKa. Pe3ynbTaThl uccienoBaHMs
ABCTPAIMHCKUX IUPKOHOB MOJATBEPKAAIOT, U4TO THIpocdhepa U atMochepa 3emMiIu BOSHHUKIHU B
¢a3y akkperuu, MoyTH OAHOBpeMeHHO ¢ camoil 3emieil. Keratu, yuenuk B. WM. Bepnaackoro
reoxumuk K. I1. ®dnopenckuii o6ocHoBan 3To eme B 1965 roxy.

Kak o0pa3oBanuch pyaHble MeCTOpPOXKIeHUsI?

MHoOro JeT y4eHble CIopsAT O TOM, KaKOBa POJib MAaHTUU 3eMJIH B (YOPMUPOBAHUU PYTHBIX
MecTtopoxaeHui. CylecTBOBAIO TMPEAINONI0KEHNE, YTO TOTOKH (UIIOMAOB (B T€OJOTUU
Guron 1 — 3TO XKUJKUE U Ia3000pa3Hble JIETKONOIBU)KHbIE KOMIIOHEHTBI MarMbl UJIM pacTBOPSI,
LHUPKYJIUPYIOLIME B 3€MHBIX INIyOMHAax) MPOPHIBAIOTCS U3 MAaHTUU Ha MOBEPXHOCTb U MMEHHO
U3 HUX 00pa3yroTcs moje3nsie uckonaemsie. B 2012 rogy O6butn onmy0inuKoBaHbl COOpaHHBIE B
WNHcTuTyTE TeOXMMMM M aHanUuTH4YecKoM xumuu uM. B. M. BepHaackoro naHHbIE
CTaTUCTHUYECKOTO aHAIM3a MHOTMX THICSY ONpPEJENICHH, 10 KOTOPbIM MOXHO CYyIUTh O TOM,
CKOJIBKO BOJBI BO (DITFOMIHBIX BKIIOUEHHSIX MAarMaTU4eCKUX MOPOJ. DTU HUDPHI, MTOTydeHHBIE
B Pa3IMYHbIX JJAOOPATOPHUSIX MUPA, TOBOPAT O TOM, UTO MAHTHUS — CyXas: COAEp)KaHUE BOJbI B
MaHTUIHBIX TOpOJaxX MEHee OJHOro mnpoueHTta. VMHbIMM cJOBaMH, BOJA, PaBHO Kak U
COEIMHEHUS XJIOpa, — 3TO BELIECTBA, COAEpXKAIMEcs NMPEUMYIIECTBEHHO B 3€MHOM KOpE,
HO HE B MAaHTUU. A 3HAUUT U T€ (IIOUIBI, U3 KOTOPHIX TOTOM OOpa3ylTCs pYyIHBIE
MECTOPOKICHUS, — HE MAaHTUHHOTO, a 60J1ee TOBEPXHOCTHOTO POUCXOXKICHUS.

IIpuyuHa norenjeHus

HccnenoBanue 16108 AHTapKTUBI TO3BOJIUIIO BOCCTAHOBUTH TEMIIEPATYPY U COJEpKaHUE
CO; B armocdepe 3emnn 3a nocnennue 800 Teicsu net. Koppensauus 3TuX AByX MapaMeTpoB
OueHb Xopoluas — d4eMm Termiee, TeM Oonbiie B arMocpepe CO,. Hukakux TEXHOT€HHBIX
BBIOPOCOB TOT/1a, ECTECTBEHHO, HE ObUT0. TeM He MeHee Ha 3emiie CIyJalnuch Iepuo/sl U Ooee
Teryible, W OoJiee XOJIOJHBIE, YeM ceiuac, u conepxkanue CO; B aTMocdepe MOJHUMATIOCHh
BBIIIIE COBPEMEHHOI'O M OMYyCKaJoCh HIKe. Bce 3Tu konebGaHMs, OUEBHIHO, HE CBSI3aHBI C
YeJI0BEYECKON JesITeNbHOCThI0. HO 4TO U3 3TUX JBYX MapamMeTpoB MPUYHMHA, & YTO CIIECICTBUE?

Ecnu paccmoTpers Havajna HoOJbeMa KPUBBIX, TO MOXHO 3aMETUThb, UTO COJEp)KaHHe
YIJIEKUCIIOTH B aTMOc(epe ciaeyeT 3a MoAbEMOM CpeIHEN TeMIepaTypbl. DTO TOBOPUT O TOM,
YTO CHayaja MPOUCXOIUT MOTEIUIEHUE M TOJIBKO IMOTOM pPacTET KOHLIEHTPALUs YIJIEKUCIIOTO
raza. Jlemo B ToMm, yTo B MUpOBOM OKeaHe YIJIEKHCIOThl pacTBOpeHo B 60 pa3 6osbilie, 4eM BO
BCeil atMocdepe, U MOBBIIIEHUE TEMIEepaTypbl OKeaHa YMEHBIIAET ero Oy(epHyI0 €MKOCTb.
[ToaToMy, BO3MOXXHO, TIpUYMHA HBIHEIIHETO TIOTEIUIEHUs] HE MapHUKOBBIA  dPQEKT,
a Bo3pociIasg akTUBHOCTh COJIHIIAa — CIOPBI YUEHBIX Ha 3Ty TEMY MPOIOJIKAIOTCA.

Ho 510 enie He Bce. [locTossHHAs CMEHAEMOCTD JIFOOBIX IPUPOAHBIX OOBEKTOB (OpPraHU3MBbI
POXIAIOTCS U YMUPAIOT, MUHEPAJIbI U TOPHBIE MOPOJIbI 3aPOXKIAI0TCS, PACTYT U pa3pyIlIatoTCs)
npuBesia BepHaackoro k ujee reoOXMMHUYECKUX LUKIOB. B BeUHBI KpyroBOpoT BKJIIOYEHBI BCE
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AJIEMEHTBHl 3E€MHOHM KOpPBI, TOJBKO CKOpPOCTb 3THUX KpPYrOBOPOTOB pa3ziu4Ha. Y KaKHX-TO
9JIEMEHTOB IMKJIBl MOTYT HCUUCISATHCS TOJaMH, Y JIPYTHMX COTHSIMH, MWIIHOHAMU U Jlaxke
MUWLIMApAaMu JIeT. DjJeMeHTaMM OOMEHHUBAIOTCS HE TOJIbKO TBEPAbIE, KHUAKUE W Ta30Bble
000JI0UYKH 3€MHOM KOPBI, HO U KMBBIE U HEKUBbIE (KOCHBIE, IO TEpMHUHOIOTHH BepHasckoro)
IIPUPOJIHBIE TENA.

Csou uaeu Bepuazackuii chopMynupoBai 1 oryOJIuKOBalI B TO BpeMsl, KOria MPOUCXO0Iuia
muddepeHanus HayKd — BO3HHMKAJIM BCE HOBbIE M HOBbIE Hay4yHbIC JUCIUILIUHBL:
busnueckas XuUMHs, XUMHUYecKas (uU3HKa, 3JeKTpoxumus U mpouue. [losromy B Hauame
XX Beka CHHTETHUYECKOE MBIIIICHHEe BepHaackoro, o0beIUHSAIONEE BCe, OBUIO MPOCTO
HEIOHSTHO.

K tomy ke B CoBerckom Coro3e Ha Bce CMOTPEIH Yepe3 MIPU3MY MAPKCUCTCKO-JIEHUHCKON
normbl. B 1932 rony akagemuk A. M. JleOGopuH, I1aBHBIN peaakTop xypHana «llox 3HameHeM
MapKcu3May, mojasen utor: «Bce mupoBosspenue B. U. BepHasickoro, ecTecTBeHHO, TITyOOKO
BpaXJeOHO MaTepuaiu3My W Halled KU3HU, HalleMy COLIMAJIUCTHYECKOMY CTPOUTEILCTBY.
Mannas coBetckas sHuukioneans 1934 rona tak xapakrepusosana Bepuanckoro: «Ilo cBoemy
MHUPOBO33PEHUIO0 — CTOPOHHUK HUJICATHCTUYECKON PUI0COPHH; B HAYYHBIX paboTax MPOBOAUT
UJIEU «HEUTpain3Ma» HAyKH, BHICTYIIAET B 3AIIUTY PEIUTHUH, MUCTUKH, KUCKOHHOCTH KU3HU U
JKUBOM MaTepuu» M psijia BUTATUCTUUECKUX M aHTUMATEPUATTUCTHUECKUX KOHIEMIUHN, OTpHUIIast
MaTEpUATHCTUYECKYIO TUATIEKTUKY.

Ho pnaxe ecam OTOpPOCHTH HIICONIOTUYECKUE HAMAIKU COBETCKHUX OPTOAOKCATbHBIX
MapKCHUCTOB, UJIesl B3aUMOCBSI3U KOCHOTO U KUBOT'O HE Hallljla IOHUMAHUS CPEAN T€OXUMHKOB.
B 1929-1930 rombr Bo BpeMs 3arpaHUYHON MMOE3/IKH, BepHaacKuii Bea meperoBophl 0 CO3IaHUH
MEXJIYHapOJHOIO XypHayia 1o reoxumuu. Camy HJIEI0 XKypHaja HOJAEpXalld, HO KPYIHbIE
eBporneiickue reoxumMukn Bukrop ['onmpammunr, Bunbrensm OiTens U apyrue BUACIH 3Ty
HAyKy TOJIbKO KaK XMMMIO KOCHOI'O BellecTBa IUIaHeTbl. OHM HE OT/JaBaju JOJKHOTO POJIH
JKUBOTO BEIIECTBA B SBOJIIOIUM IUIAHETHI, CUUTANIM, YTO HM3y4YEHHE >KMBOTO — IPEeporaTuBa
OMOJIOTrOB M T€OXMMHKaM 3/eCh JAenaTh Hedero. Jlaxxe Ommkallvil yY4EHUK U CIIOJBHIKHUK
A. E. ®epcMaH 10 KOHIIA HE BOCIIPUHSIT ATHX HJEH: B CBOEH CTaThe «Y CIIEXU MUHEPAIOTHU U
reoxumun 3a 25 netr CoBeTCKOIl BiacTW», NepeyuciivB 13 OCHOBHBIX HAINPaBICHUN pa3BUTHUS
TEOXUMUH, OH BOOOIIE HE YIOMSIHYJ OMOT€0XUMHUIO.

He cayuaitno B 1931 rogy ydeHsiii 3amucan B cBoeM jaHeBHUKE: «llapcTBo mMomx wujaei
Briepeau». Jlins HayyHBIX M€, KaKk W JUJI pacTEHUM, Hy)KHA MOAXOASAIIAsl Mo4YBa, KOTOpas
3peeT IMOCTENEeHHO, M0 MEpe HAKOIUIEHUS HOBOTO Hay4yHOro 3HaHus. llonoxkeHue Havao
MEHATHCS TOJIbKO B KOHIIE MPONUIOrO BEKAa — YYEHBIM CTalO SCHO, YTO /JI MOHUMAHMS
[J100aJIbHBIX T€0JIOTMUECKUX SIBICHUN OJTHOM (U3UKU U XMMUHU COBEPLIEHHO HEJAOCTATOYHO.

Celiuac y>ke HET COMHEHUS, YTO JKUBOE BEILECTBO OKa3bIBAJIO KAPAMHAJIBHOE BIMSHUE HA
dbopMHupOBaHHE U pa3BUTHE BCeH 3eMHOM KOpbl. JlOCTaTOYHO HANMOMHUTH, YTO BCE
KapOOHATHBIE TOPOBI (TOJIIIM U3BECTHAKOB, MpaMoOpa) UMEIOT OMOT€HHOE IPOUCXOXKACHUE, TO
€CTh B OCHOBE — KaJIbLIUEBbIE CKeseTbl OMoThl. [IpakThyecku Bech CBOOOJHBIN KHCIOPOA
aTMocdepbl BO3HUK B pe3yiabTare (OTOCHHTE3a, TO €CTh pe3yiabTaT IeWCTBUS JKHUBOTO
BenlecTBa. Hampumep, ceroins kucinopoa o0pa3yercs ¢ TakOl CKOPOCThIO, YTO €ro KOJIMYECTBO
B atrMmocdepe MoxeT yaBouTbcs Bcero 3a 4000 mer (ecnu Obl OH He pacxoJ0BaJCs Ha
OKHCJIeHHE). B HeKoTOpbIe npeAbIAYIIIe SMIOXU 3Ta CKOPOCTh MorJia ObITh e1ie OoJIbIIe.

B npomeccax ¢orocuHTe3a pacTeHUs €KEroJHO HCHoib3yloT 430 Mipi. TOHH BOJHI,
IpUYEM  BBIIEISAIOUIMICS KUCIOpoJ OepeTcss HMMEHHO U3 BOJBI (@ yIJIEKUCHbIM Ta3
npeBpalaeTcs B OpraHuyeckue BemecTBa). [103ToMy Bcs BoJa COBPEMEHHOH T'HIpOchepsl
Morja Obl mpoiiTu yepe3 Ouocdepy 3a 3,2 miuH ser. CraenoBaTenbHO, ¢ HaYala KeMOPHIICKOTo
nepuoaa (okono 542 miH net), Bcs ruapocdepa morna mpodTu uepe3 gorocunte3 180 pas.
3anexu yriei, HepTu u ra3a, Macchl YIIEPOAUCTBIX CIAHIICB TECHEUIIMM 00pa3oM CBSI3aHBI C
HAKOILJIEHUEM YMEPILHUX )KUBBIX OPraHU3MOB.

CeroiHs T€0JIOTHs 1O/ BIMSHUEM HOBBIX T€OXUMHUYECKUX JaHHBIX MOCTENIEHHO MEPEX0IUT
OT YHPOUIEHHBIX JMHEHHBIX MOJIEJEH pa3BUTUA 3€MHOW KOPbl K MOHHUMAHUIO B3aUMOCBSI3HU
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pPa3sHOBO3PACTHBIX ~ NPUPOAHBIX  00pa3oBaHMM. YUeHble  HAYMHAIOT  pacCMaTpUBaTh
NI0CJIEI0BATENIbHbIE TPUPOAHBIE COOBITHSI KaK €IUHYI0 CHCTEMY, B KOTOPOW NPOUCXOAUT
HEOJHOKpAaTHOE TMepepacipeesieHne XUMHUYECKHX d3JeMeHToB. Hampumep, «0e310HHBIE»
IPAaHUTHbIE MACCHUBBI, yXOAdlIMe B TIiIyOb 3eMiM (MX Has3blBalOT OaTOJIUTHI), OKA3aJIUCh
HE BHEJPUBLIMMHUCS, a OOpa30BaBIIMMUCS TOPHBIMH TOPOJAaMHU — OHH BO3HHKIIU IOCIE
npeoOpa3oBaHusl OCaZAOYHbIX MOpoA. Tak MOATBEp)KIAeTCs B3aMMHOE BIIMSHUE KOCHOTO U
KMBOTO BeEIIeCTBAa. TeopHs TeoXMMUYecKux IuKiIoB B. W. Bepnaackoro o0bveannuna
HE TOJIBKO OT/IEJIbHbIE I'€OJOIMYEecKHe Tesla, HO M Leible reocgepbl. Beab orpomHble Macchbl
KPUCTAJUTHYECKUX MTOPO]T 3€MHOM KOPBI OKAa3aJIUCh «00JIACThIO OBLIBIX OHOchep».

Wtak, B pa3BUTUM T€OXUMHM XOPOILO IPOCIEKHUBAIOTCSA JIBa HAINPABJIECHUS, KOTOpbIE B
KOHIIE KOHIIOB CIMBAIOTCA B OJMH 00muii motok. I[lepBoe HampaBieHue, ero MOXKHO Ha3BaTh
FETTUHIEHCKUM, pPOAMIOCh U3 Kpuctamiorpaguu. OCHOBHBIM €ro HMHCTPYMEHTOM CTallo
npecTaBiIeHue 00 arome, €ro TeOMETPUHM U CTPYKType, a TakKe IMPOCTPAHCTBEHHOM
B3aUMOJICHICTBUM aTOMOB, U3 KOTOPBIX COCTOUT KpUCTaiInyeckoe Tesno. OCHOBHOM 00BEKT —
MUHEpPAJ U BCE TEJa, COCTOSALINE U3 MUHEPAJIOB.

B ocHoBe BTOpOro Hampanienusi, coznanioro B. WM. BepHaackuMm, JAeXuT Apyro moaxon,
NO3BOJIAIOIIMNA M3MEPATh M ONUCHIBATH AOCOJIIOTHO BCE MPUPOAHBIE OOBEKTHI. ITO
pacripesielieHie COCTABISIONIMX MX 3JIEMEHTOB, B KOTOPOM OTOOpa)aercs: crenu(puka camoro
00BEKTa W UCTOpHSA €ro o0pa3oBaHUs. 3/1eCh OOBEKTOM HCCIEIOBAHUS MOXET OBITH 000
IPUPOHOE TEJIO: KOCHOE U JKUBOE, 36MHOE M KOCMUYECKOE.

N camoe r1iaBHOE: ceilyac OSTOT MHCTPYMEHT CTAHOBHTCA pabouuM Opyauem
9KOJIOTUYECKOTO MOHHUTOPHUHIA U PELICHHUs SKOJOTHYECKUX MpolieM. MOHUTOPUHT — 3TO
TOJIbKO aHaju3, KOTOpbIH, KaK M B MEIUIIMHE, BBIABISET OTKJIOHEHHS OT HOPMAJIbHOTO
pacrpesiesieHus] 3JeMEHTOB. JTO KOHCTaranus (akra, a He JedeHHe. A METOJbl <JICUEHUS»
AQHOMAQJIBHBIX  JKOJIOTUYECKUX OOCTaHOBOK TpENJaraloT TEeOXUMHUS U  OHOreOXHMHUs.
[TpeumymiectBa nocieaHel B 6osee OBICTPBIX MpoLEccax MepepacipeaeIeHus JIEMEHTOB, HO B
CTPOIrOM COOTBETCTBHUH C 3aKOHAMU MUrpanuu. MIx Hajo u3ydaTh, 3HaTh U Pa3yMHO IPUMEH STh
IOPU SKOJIOTMYECKOM «Tepamuu» M «Xupyprum». llpuHuun «He HaBpeau» W3 MeIULUHbI
NEPEXOUT B OMOT€OXUMHUIO U FKOJIOTHIO.

Hacrano Bpems oObenuMHEHMsI pa3HbIX HampaBieHUH reoxuMuud. OHO HJIET OYEeHb
MEJIEHHO, MOCKOJIBbKY MPOIECC ITOT €lle He BIOJIHE oco3HaH. Kak Toiabko Bce MOWMYT, UTO
3TO 00BEIMHEHNE HOCUT HE UCKIIOUMTENIbHBIN, a OOIMH XapakTep, mporecc yckoputcs. Beap
MexaHuWKa OWHINTEeHHa He HCKIoYaeT MexaHuky HpioTona, a reomerpusi JloGaueBckoro —
OBKINMIOBY reoMeTpuio. [IpocTto nmst pemeHus pa3HbIX BOIPOCOB HYXHBI Pa3HbIE NMOIXOIbI U
pasHble nHCTpyMeHTHI. Ceifuac, Korjia nepes] 4eJI0Be4eCTBOM BCTAOT MPOOJIEMbl YCTOHYMBOTO
Pa3sBUTHSI LIMBUIM3ALIUN, TEOXUMUS U OMOTEOXUMHUS CTAHOBATCS BaKHEHIIMMU TUCIUILIMHAMU,
KOTOpBIE MOTYT ITIOMOYb OTJEIbHBIM TEPPUTOPUSIM BBIKUTD.

Baaaumup BepHaackuu

YenoBeuecTBO Jlajjee HE MOKET CTHUXMHWHO CTPOUTh  CBOIO UCTOPHIO, A JOJIKHO
COIJIACOBBIBATh €€ C 3aKOHAaMM OMoc(epbl, 0T KOTOPOH YesloBeK HeOTenuM. B. M. Beprnaockuii

Tax xTo xe Takoil Bnagumup Bepnanckuii? Munepanor? I'eonor? EctectBoucnbiTarens?
Hcropuk Hayku? MuHepaior, reoyor, eCTeCTBOUCIIBITATENb, HCTOPUK HAYKH, HO, MOXKET OBITh,
[JIaBHOE — MBICIIUTEINb, HJIEU KOTOPOr0 HAMHOTO ONEpEeaUIn CBOe BpeMs. TOJIbKO ceiluac OHU
CTaHOBSITCSI BOCTPEOOBAHHBIMU M TIOMOTAIOT HAIyNaTh MYTH FAPMOHUYHOTO CYIIECTBOBAHMS
YyeJIoBeKa U IPUPOJIBI.

Ve OOUH TepeyeHb OIYOJMKOBAHHBIX MM pPa0OT MOKa3bIBA€T LIUPOTY HMHTEPECOB
Bepnanckoro. Ho aTo He mHTepec auieranta. B kakqoe W3 HampaBiI€HUHM OH BHEC HOBOE.
VMIMEHHO MX COBOKYIHOCTb CO3Ja€T Ty HEMOBTOPUMYIO LIEJIOCTHOCTb U HOBM3HY, UTO OBLIH
CBOMCTBEHHEI €T0 HJIESIM.

«JlecATUIeTUs MU, LETBIMU CTOJETUAMHU OYAYT U3Y4aThCS U YIIYOJSATHCS €ro TeHUalIbHbIE
U7eu, a B TPyJax €ro — OTKPBIBATHCS HOBbIE CTPAHUIIbI, CIy>Kallle HCTOYHHUKOM HOBBIX
VCKaHUI; MHOTUM MCCIIEA0BATENSM MPUIETCS YUUTHCS €r0 OCTPOH, YHOPHOM M OTUEKaHEHHOM,
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BCEr/la FeHUaJIbHOM, HO TPYAHO IMOHMMAEeMON TBOPYECKOM MBICIIH; MOJIOABIM IOKOJEHUSAM OH
Bcerna OyAeT CIyXHTh YYUTENeM B HayKe W SIPKUM 00paslioM IUIOJOTBOPHO MPOKUTOU
KHU3HI», — Tak mucan o Bepuaackom akanemuk A. E. @epcman. To, uro korma-to ObLIO
«TPYIHO MOHMMAEMO», celyac He TOJbKO MPHOOpPETaeT CBOM SCHBIM CMBICI, HO U yKa3bIBaeT
IIyTU HAYYHOT'O IIOMCKA.

dyHnameHTanbHBIN Tpya BepHanackoro «Odepku reoxuMuny (Kype JEKIHMH, KOTOPBIA OH
npountasi B CopOOHHE) Ha4YMHAETCS TAaKUMH ClIoBaMu: «MBl KHBEM Ha TOBOPOTE B
YAUBUTEIBHYIO 3MOXY UCTOpUH YeroBeuecTBa. COOBITUS Ype3BhIYATHONW BaXKHOCTH M TITyOUHBI
COBEpILAIOTCS B 00J1aCTH YeI0BEYECKOM MBICIH. (...) HUKOr1a B HICTOpUH YeI0BEUECKOM MBICIH
UJeu M 4yBCTBA €IUHOrO IIEJIOr0, MPUYMHHON CBS3U BCEX HAYyYHO HAOIIOAAEMBIX SIBICHUN
HE UMEITM TOU TTyOMHBI, OCTPOTHI U SICHOCTH, KAaKOW OHH JOCTUTAIOT ceiiuac B XX CTONCTUMY.
[Toznnee, Ha MexayHapOJIHOM I'e€0JIOTHYECKOM KOoHTrpecce B 1937 roay, OH pa3Buil 3Ty MBICIb
naneie: «Mbl )KUBEM B 3I10XY, KOTJa YEJIOBEUECTBO BIIEPBHIC OXBATUIIO B OBITUHU IUIAHETHI BCIO
3emutto. buocdepa... nepea B HOBOE COCTOSIHUE — B HOOC(hEpy».

OT10 TIIy0OKOE OLIYIIEHHWE IEIOCTHOCTH MHpa BO BCEX €r0 MNPOSBICHUSX — OJIUH U3
0a3ucHBIX MOCTyNIaToB BepHaackoro, — ero B3MIsAa, WM METOJOJOTHH, KOTOPYIO Ha
COBPEMEHHOM Hay4HOM SI3bIKE MbI Ha3BalM Obl cucTeMHO#. Ero unrepecosano Bce. OT aToma
10 kocMmoca. KpoMe Toro, oH Ko BceMy CTPEMUJICS MOJONTH KOJIMYECTBEHHO — C YUCIOM M
Mmepoii. abiMu ciioBamu, Bagumup VBaHOBHY HE OTpaHUYMBAJICS OOIIMMHU PACCYKICHHUSIMU,
OH TOJYEepPKHUBAJl, YTO «CTOJb OOIIee M ApEeBHEE CTPEeMIIEHHE HAyYHOTO MHUPOCO3EPLIAHUS
BBIPAa3UTh BCE B YHUCIJIAX, — HCKAHWE KPYrOM IPOCTHIX YHUCIIOBBIX OTHOLIEHUH MPOHUKIO B
HayKy U3 CaMOro JPEBHEro HMCKycCTBa — U3 My3bIKU... C TeX MOp HCKaHHe TrapMOHUU (B
IIUPOKOM CMBICIIE), MCKAHUE YHCIOBBIX COOTHOILEHUHN SBJISETCS OCHOBHBIM 3JIEMEHTOM
HAy4YHOU pabOThI».

Bocnpunumas npupony kak enuHoe uenoe, B. . Bepnaackuii mpumen K HOBOMY,
CUCTEMHOMY B3IJISIly Ha B3aMMOJEWCTBHE KMBOTO M KOCHOTO (TO ecTh oOpaszyromierocs 0e3
y4acTusl JKHMBBIX OpPraHM3MOB) BEIIECTBAa 3eMHOM Kopbl. OH yTBEp)KJaJ, UYTO HE TOJBKO
MUHEpabHas Cpella BIUSET Ha Pa3BUTHE OPTaHU3MOB, HO U OPTraHU3Mbl B LIEJIOM ONPEAEISIOT
dbopMHupoBaHKE TOPHBIX MOPOJ TBEPA0i 00oouku 3emiin. Hanpumep, nosiiieHre OpraHu3MoB
C KaJIbLIUEBBIM CKEJIETOM IOJIOKHUIIO HaYal0 MacCOBOMY OTJIOKEHHMIO U3BECTHSIKOB.

Becr  kucnmoponm  coBpemMeHHOM — aTMOchephl —  OMOT€HHOTO  MPOMCXOXKICHHS.
@opMUpOBaHNE HA3€MHOIO PACTUTEIBHOTO IIOKPOBA BHECIO HOBBIE IPUHIMUIHAIBHBIE
U3MeHeHus B Ouoreoxumuyeckue 1ukiabl. (Cellyac 3TH MOCTYyNaThl JAEMCTBUTEIBHO
HNOATBEPANINCH.) AHaIM3 CHUCTEMBl B 1I€JIOM HpPUBENT YYEHOro K (hOPMYIHPOBKE HOBOTO
yueHus: — yueHus o 6uocdepe.

[Ipoananu3upoBaB TO, YTO MPOUCXOIMIO B Onochepe (COBOKYIHOCTU KMBOI'O M KOCHOTO
BEIIECTBA) B KOJUYECTBEHHOM BBIPAXCHUH Ha MPOTSKEHUU BCEH I'€0JIOrMYECKON UCTOPHUH €€
pa3BuTHs, BepHanckuit Hamerun JBa (yHJAMEHTAJbHBIX MPUHLUNA, ONPEAEISIONINX
HallpaBJICHUE €€ PA3BUTHS:

1. OBomonus 6uocdepsl UIET B CTOPOHY MOCTOSHHOIO YCKOPEHUS] MUTPAIMM AJIEMEHTOB
B OMOreOXMMHYECKHX ITUKIIaX.

2. B pe3ynbTare XKHU3HU <«IIPOUCXOIUT YBEIMUEHHE JIEHCTBEHHOW 3HEPrUm», MOCKOJIBKY
IpU MPEBpallleHUusX KOCHOIO BELIECTBAa DSHEPIUsl pacceuBaeTcsl (BTOPOW  MPHUHIIMII
TEPMOJMHAMMKH), @ B )KMBOM BELIECTBE OHA HAKATUIMBAETCA.

N neicTBUTENBHO CKOPOCTH W3MEHEHMS MHMHEPAIIOB M TOPHBIX MOPOJ 3€MHOM KOpPBI
UCUHUCIIAIOTCSA TOJIaMH, CTOJIETHUSIMH U emle Oosee JUIMTENbHBIMH OTpEe3KaMH BpPEMEHHU. DTO
BUJHO Ja)K€ MO CKOPOCTH M3MeHEeHUus peinbeda. JKuBble opraHu3Mbl 3HAYUTENBHO YCKOPSIOT
OOMEH BEIECTB MEXIy TBEPAOH, >KUAKOW M ra3oBoil 000JOYKaMHU Hallled IUIaHETHI, YTO
XOpOIIO BUAHO B MPOCTEHUIINX OHMOTreoXMMHYecKuX IHKiIax. Hampumep, emie co HIKOJbHOM
CKaMbHM HaM 3HAaKOM KpYroBOpOT BOJbl B Ipupone. OgHaKo Ha caMOM Jiel€ B KpyroBOpOT
BOBJICUEHBI BCe 3JIeMEHTHI. Paspyiaromuecss ropHble mopoasl 00pa3yroT ocanku. [lorpyxkasch
B HeApa, OHU YIUIOTHSIOTCS M TpeBpalaiTcs (MeTaMoppu3yroTcs) B KPUCTAUIMYECKHE
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CTaHIIBI W THEWCH, a YaCTMYHO pacIUIaBlsisick — B Marmbel. [lpu oOpa3oBaHuu TOp
MIpEBpaIICHHS UAYT B 00paTHOM HaIpaBJiICHUH (pPEerpecCUBHBIN MeTaMophu3m).

BepHuanckuil mokaszan, 4to B peajbHOM MPHUPOJE 3TU JiBa mpolecca (B KOCHOM U KMBOM
BEIIECTBE) TECHO CBfA3aHbl MEXAy coOoi. B pesynbrare BO3HHMKJIA HOBas Hayka —
o6uoreoxumus. B cBoeii pabore «/IBa cMHTE3a KOCMOCa» OH YKa3bIBaJl Ha TO, KaK MO-Pa3HOMY
AQHAJIM3UPYIOT TPUPOJHBIE SABICHHUS pa3iuyHble AUCHUIUIMHBL. Du3uka Wi MexaHuKa
HNOJAXOJAT K HUM OTBIJICUEHHO: BCE CBOJAUTCS K IIPEJICTABICHUSIM O TellaX, SHEPIMH, KBAHTaX,
3JIEKTPOHAX, CUJIOBBIX JIMHUSX, BUXPIX WM KOPITycKyJax. DTa abcTpakius — ynooHast popma
Hay4YHOI paboThl, HO OHA HE OXBATBHIBAET MHUp IOJHOCTBHIO, HE MPOHHKAET BO BCE OOIACTH
ectecTBo3HaHus. [loj00Has cxema CTpOEHMsS] MHUpPA CIUIIKOM pPallMOHAIMCTHYHA, €€ CO37all
4eJI0BEUYECKHUM pa3yM B OTPbIBE OT MHOTUX JIPYI'MX IIPUPOIHBIX peanil.

Jpyroii nmoaxoa — MPEACTaBICHUS HATYpalIKMCTa, KOTOPbIE BKIIOYAIOT BAXKHBINA 3JIEMEHT
<OKUBOTO», OTCYTCTBYIOIIMH B MOHATHAX (pu3uKa. Takoil Moaxoj TOKe HayueH, U OH TOpasio
Onvke, TOHATHEE HaM U Oojiee MPUTOJEH Ui aHajdu3a OKPYXKAIOUIMX Hac MPUPOIHBIX
sBneHnid. Ho M 3TOT MeToJl HEeCOBEPILEHEeH, KaK U IeOMETPUYECKHE CXeMbl (PU3HKOB, XOTh B
HUX M MEHbIIE abCTpPakTHBIX MOCTpOeHUil. BTopoll moaxon naer HaM Jpyrue CTOPOHBI
KocMoca. «B Hayke HeT 10 CUX IOp SICHOTO CO3HAHUS, YTO SIBJICHUS KM3HH U SIBJICHUS MEPTBOU
NPUPOJBI, B3ATHIE C TE€OJOTMYECKOM, TO €CTh IUIAHETApPHOM TOYKH 3pPEHHs], SBISIIOTCS
MPOSIBIICHUSIMA  €IMHOTO TPOLEcca», — KOHCTaTupoBall BepHanuckuil. Mbl He MOXKEM U
HE JIOJDKHBI 3a0bIBaTh O CYIIECTBOBAHUHU O3THUX JIBYX HECOBMECTHUMBIX MPEICTaBICHUNA O
IpUpOJIE.

[Ipoananu3upoBaB  pe3yiabTaTbl  TEOJIOTMYECKUX  IPOLECCOB U YEIOBEUYECKOU
JeSITENIbHOCTH, BepHalcKuil MOHSUI, YTO YEJIOBEK IOCTENEHHO CTAHOBUTCS «T€0JIOTMYECKOU
cuioit». MHorue IelcTBUs 4YeNIOBEKa W HMX MOCIEACTBUSA JABHO CTalIM COU3MEPUMBIMHU C
€CTECTBEHHBIMU T'€0JIOTMUECKUMHU SBJIEHUSAMHU. J[OCTATOYHO HAIIOMHUTH, YTO CPEIHEr0JJ0BOE
W3BEP)KEHHE JIaB HA JIHE OKEaHOB M Ha cyuie — okojo 50 kM1 15 kM®, CHOC TBepHOrO
Marepuaia ¢ TMOBEPXHOCTH CYIIHM — OKOJO 25 kmM°. BTo ke BpEMsI YEIOBEK B CpPEIHEM
nepemermaer 3a rog okono 100 km® Matepuana — 5TO pa3pabOTKa MONE3HBIX HCKOIACMBIX,
CTPOMTENBHEIC, JOPOKHBIE U IpYTHe TOJ00HBIE pabOTHI.

CnoxHee, Korga u4ejaoBeYeCKas JEATEIbHOCTh JIOKAJIM3YETCd Ha OTrPaHUYEHHBIX
tepputopusix. Tak, Ha Kypunbckux octpoBax mpotsikeHHOcThI0 1200 kM 32 Bynkana ¢ 1930
no 1963 ronq wm3Beprum 2,6 KM~ BylIKaHudeckoro  marepuana, wm 0,08 KM/TO1L.
Ha mectopoxnenusix Kpusoro Pora (75 kM, 7 kapbepoB, 8 mOJ3eMHbIX pyAHUKOB) ¢ 1953 mo
1991 rog ObwtO0 HOOBITO HE MeHee 2,2 KM ropubix nopox, wian 0,06 KMS/FOZ[. Benmunner
0JiM3Kue, HO MPOCTPAHCTBA pa3HbIE.

CoBepIIEHHO SICHO, YTO «YEJIOBEK Jajee HE MOXKET CTUXUIHO CTPOUTH CBOK HCTOPHIO,
a JIOJDKeH COTrJlacoBaTh €€ C 3akoHaMu Ouochepbl, OT KOTOPOH OH HEOTACIUMY». ITO
dbyHIaMeHTalbHBIN 3aK0H, KOTOPBIH hopmynupyeT Bragumup MBanosuy. Kak norudeckoe ero
IPOJOKEHHE, OH BBOJUT IMOHSTHE «HOOC(hEpa» U JaeT €€ OCHOBHbIE XapaKTEPUCTHUKH.
Hoocdepa — stan sBomonuu 61ocdepbl, KOraa OHO CTAHOBUTCS TeojorHueckoi cuioi. To
€CThb pa3yMHas deJoBedecKas JesTeIbHOCTb, OKa3bIBarollas TIJyOOKOe BO3/AEHCTBUE Ha
OPUPOJHBIE MPOIECChl, OmpenenseT Bce pa3BuThe oOmectBa. «Hoocdepa ectb HOBoe
reoJIOTUYECKOE SIBJICHUE Ha Halled IUlaHeTe. B HeW ... 4YeloBeK .. MOXKET M JOJKEH
nepecTpanuBaTh CBOMM TPYAOM U MBICIBIO 00JIacTh CBOEH *KHM3HH, MEepecTpauBaTh KOPEHHBIM
00pa3oM MO CpaBHEHMIO C TE€M, 4TO ObUIO paHblle. Ilepen HUM OTKphIBaroTCs Bce Oosee u
Oosiee MUPOKUE TBOPUYECKHE BO3MOXKHOCTU. M MOXKET OBITh, IOKOJIEHUE HAIIUX BHYKOB YyXKe
npuOIM3UTCS K WX pacuBeTy», — nucan BepHaackuii B cBoelt crathe «buocdepa u
Hooc]epay.

B ero pabounx wmarepmanax k ¢QyHnaMmeHTanbHOMY Tpyay «Hayunas wblcibp Kak
IUIAHETHOE SIBJIEHUE», BBIIIEIIIEMY YK€ IOCJIE€ €ro KOHUMHBI, Mbl HAaXOAWM TaKUE€ 3alMCHU:
«YenoBedeckuit pazyMm... He SBIsIETCS (HOPMOI SHEPTHH, a POU3BOIUT ACHCTBUS, KaK OYITO €
orBeuaromuey. UM nelicTBUTENbHO, CTaBs 3ampyly Ha pEeKe M I0/aBas BOJY Ha JIONACTH
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TypOMHBI, MBI CO3/Ia€M 3JIEKTPOIHEPTHIO U TepeiaeM ee Ha paccrosiHue. Bce 310 cnmeman
YEJIOBEUECKUH pa3yM 10 Mepe HaKOIUICHUS HOBBIX 3HaHWH, HOBOW mHMOpMaruu. Teneps MbI
Obl cKazan, 4To HMH(OpMAIMs HE SBISETCS PHEPTUEHl M HE CO3[JaeT SHEPruio, HO MEHSET
HaIlpaBJIE€HUE U TUIOTHOCTh €€ PaCIpeaesICeHUs B IPOCTPAHCTBE U BO BPEMEHHU.

BepHazckuil npekpacHO MOHUMAJI, YTO HAyYHbIE OTKPBITUS MOKHO MCIOJIb30BaTh B CaMbIX
Pa3HbIX LEJSIX U 3TO 3aBUCUT TOJBKO OT JtoeH. «CyMeeT JIM YelIOBEK BOCIOJIbB30BATHCSA 3TOU
CWJIOM, HalpaBUTh €€ Ha J100po, a He Ha caMOyHMuTokeHue? Jlopoc 1M OH 10 yMEHbd
HCIIOJIb30BATh 3TY CUITY, KOTOPYIO HEM30EKHO JI0JDKHA J1aTh €My Hayka?

VYdeHble He JOIDKHBI 3aKPbIBATh Ila3a HA BO3MOXKHBIC TOCIEACTBHUS UX HAyYHOU PabOTHI,
HayyHOro mporpecca. OHM JTOJKHBI ce0sl YyBCTBOBATh OTBETCTBEHHBIMU 32 BCE MOCIEACTBUS
CBOUX OTKPBITUI».

Ectp npeBHsis nmputya.

IlyTHUK Ha IepeKpecTKe JOpOr YBUIET CTApUKa U CIIPOCUJI €T0:

— Jlanexo nmu go Cupaky3? Crapuk, HEIOITO Jymasi, OTBETHII:

— Nmn.

— Jla 51 Te6s cpammBaro: naineko i 10 Cupakys?

— Nmn.

Korga on B Tpermii pa3 ycnpllianm TOT K€ OTBET, MaxHyJl pykod u mnomen. W Bapyr
yCIIbIILIAN:

— Yepes aBa yaca 1ol Oyaemb B Cupaky3ax.

— Taxk 4T0 K€ Thl paHbllle HE CKa3a?

— MHe Hai0 ObIIO TOCMOTPETh, KAKOM JOPOTOM U ¢ KaKOi CKOPOCTHIO ThI MoiAens. Eciu
Obl THI TOWIEN HE OTOW, a APYrod AOporoit, s Obl ckazanm: «Tvl HHKOrIA HE MPHUICIIE B
Cupaxys3bi».

OcHoBHas 3aciayra B. WM. BepHaackoro B TOM, 4TO OH yKa3ajl MUPY BEpHbIH IMyTh, IO
KOTOPOMY MBI JOJKHBI JIBUTAThCS, YTOOBI HAWTH TapMOHUIO C OKpY)KArOIIeW HAac MPUPOJIOM.
Hukakue mnonautuueckue, 5SKOHOMUYECKHME M TEXHHUYECKHE IOAXOJIbl K  PELICHUIO
9KOJIOTHYECKUX MpoOJieM He MOTyT JaTh 3(Q(EKTUBHBIX pe3ylbTaToOB 0€3 ydeTa 3aKOHOB
pa3BuTus 6uochepsl. byayiee yenoBeuecTBa 3aBUCUT OT TOTO, KAK CKOPO OHO 3TO MONUMET U
pUMeT Ha ce0s OTBETCTBEHHOCTH 32 Pa3BUTHE HE TOJIBKO OOIIECTBA, HO U OHOChEepHl B LIEIOM.

YTO TAKOE YCTOMYUBOE PA3BUTHE.
A. C. EpmakoB, kanouoam ouoiocuueckux Hayk
1. C. EpmaxkoB, 0okmop neoazozuueckux HayK

«XuMus u Kn3HEbp» Nell, 2012
«Bbl KaTaerTeCcb Ha «Ka}]]/IJ'lJ'laKaX»!»

B 1992 rony, B pasrap «oTmycka II€H» U TailJapOBCKOM «IIOKOBOW Tepamuuy», OJAWH W3
aBTOpPOB 9TOM crarbu oOperanics B Jlome acmupanta u craxepa (JAC) MockoBckoro
rocyapcTBeHHOro yHuBepcutera Ha yiune [lIBepuuka. OOutatenu JereHAapHOM
YHUBEPCUTETCKON OOIIaru mepexuBaliv He Jydiire BpemeHna. Brpouewm, He Tonbko A CoBiibl,
HO U TIPOLIEHTOB JEBSHOCTO MSITh rpakaaH Poccun OenctBoBanu. MecsyHOU 3apruiaThl B TOM
roJly XBaTaJo MPUMEPHO HA KUJIOTPaMM KOJI0achl, a MH(IAIMS COCTaBIIs/Ia HECKOIBKO THICSY
MPOLIEHTOB B T'OJ.

N Bor omnaxnel JIAC obOnerena ceHcallmOHHAsh BECTh. CKOPO COCTOMUTCS BCTpeda C
MHUCTHUKAaMH U TYXOBHO MPOJIBUHYTHIMU JIFOJIbMU, KOTOPBIE OOBSACHAT HaM, KaK HaJI0 MPaBUIBHO
xuTh! B ycnoBubiii uyac JIACoBckuii KWHO3alnl ObLT 3a0UT CTYACHTaMH, TOJIOAHBIMH U
OCIHBIMH, HO JKEIAloIUMU pPa3BUBAThCSA JYXOBHO M Yy3HaBaTh VICTHHY, OJIHUM CJIOBOM,
«IPOCBETIUTHCS», KAK TOBOPHIIU B T€ TOJIBI.

Mormnoapie pebsita BBIHECTH Ha CIEHY OOJBIION TeNeBU30p, MOACOSAMHHUIN K HEMY
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BUJCOMAarHUTO(OH, BCTaBUIM KacceTy. OIMH M3 CTaplIMX Y4YeHMKOB Benmkoro y4urens
HOSICHUIL, YTO C ITIOMOIIBIO 3TOM KACCEThl YUUTENb ceiiyac 00paTUTCs KO BCEM CUAALIMM B 3aJie.
CrnywaTe Hajlo IpeIelIbHO BHUMATENbHO, IOTOMY 4YTO Benukuii yunTenb HACTOJIIBKO BEJUK U
JYXOBEH, YTO CMOXKET OOPaTUTHCS Yepe3 TeIEeBU30p UIMEHHO K Ham!

Ha »kpane HapucoBaJICs MYCKYJIMCTBIA 3aropenblii MY)KYHMHA €BpPOIEHCKOro BHIA C
651ar000pa3HbIM BBIPAKEHUEM JIMIIA, B JKEJITHIX OJEXJaX M IIBETOUHOM oxepeibe. C MecTa B
Kapbep OH NPUHSUICA 3a 00JrueHue 3B nmoTpedurenbckoro odmecrsa: «Ilocmorpure Ha ces!
ITocmorputre npyr Ha apyra. Ilocmorpure Ha cumamux pszpom ¢ Bamu! Bbel omeBaerech B
noporue KocTiombl! Bbl obemaere B goporumx pecropanax! Bl enuTe SK30THUECKHE
IEINKATECHI! )

CTyneHTOB NOTHMXOHBbKY Hayajao TPSCTH OT cMmexa. «Bpl kaTaerech Ha AOPOrMX MamlpHax!
Ha "kammmrakax"!» — TakuM Oe3anelisIMOHHBIM 3asBlieHHeM Benwkuii rypy eme OoJibiie
nojazanopuin ciymareneil. IIpukopMieHHbIE CEKTaHTaMHM CTaplIMe YYEHHMKH 3aCMYILAINCh,
IOHAB, BUIMMO, YTO Ul JAHHOM ayIUTOPHM CTOJb SIPOCTHAs KPUTHKA IMOTPEOUTENIBCKUX
W3JIMIIECTB HE OYEHb aKTyasbHa.

«A Temepb NOCMOTPUTE HA TEX JIIOAEH, C KOTOPBIMU BbI JIpyxkute! BoT BHauTe — BBHI
JIPYKUTE TOJIBKO C TEMH, KTO €3JIUT Ha J0porux MamuHax! Beab Bbl k€ HUKOIJIa HE CTAHETE
JPYKUTh C YEJIOBEKOM, y KOTOPOrO HET MAllWHBl, WIM C TEMH, KTO €3IUT Ha JCIIEBBIX
mamuHax! Ilpusnaiitece camum cebe! Bl Benbp HUKOTIA HE CTaHETE IPY)KUTh C TaKUMHU
JIIOObMHA ! »

Uctepnueckuit xoxot 3amonHmwin JIACoBckuii kuHO3a1. Ilocie 31Ol KOpOHHOW (pa3sl
Kakoe-I100 cepbe3HOe OTHOILIEHUE K Benukomy rypy Ob110, KOHEUHO, YK€ HEBO3MOKHO.

Ta aHexknoTHMYecKas HCTOPUs [AaBHO CTaJla YHUBEPCUTETCKOW JEreHIOM. l'oasl HAOyT.
[IlokoBas Tepanus u 3noxa b. H. Ensunza teneps B ganexom npouuiom. CTpaHa BCTpOUIIACh B
PBIHOYHBIN MUD, IOTUXOHBbKY HApOXKAAeTCs CpelHHUM knacc. M ceiliuac HauMHaelmp IIOHUMATh,
4TO BMJICOJEKIMs Toro Benukoro rypy BoBce He Obuia Obl CMEIIHOW, MPOBEIU OH €€ CETrOIHs
JUtst OQUCHBIX paOOTHUKOB WJIM MEHEIKEHEPOB Kakoi-HUOYIb KpyNHOM komnanuu. Oroarenoe
HOTPEOUTENBCTBO, NMPE3PEHUE K MAJOUMYLIMM, MOHTHI C JOPOTMMHU MAallMHAMH M B3aHMMHOE
OTUYKJEHHE JII0JIeil — BCE 3TO CTal0 NPUBBIYHBIM U B Poccun.

Kazarecs kpyde Opyrux, a uis 3TOro HUMeThb OoJjibllle, 4eM Jpyrue, — BOT JIEHTMOTHB
COBPEMEHHOTO KamuTanu3Ma. JlocToWHBIA ujeH oOmecTBa 00s3aH TOTPEOIsITh — 3TO
HE ropbKasi MPOHUS AHTHYTONUH, Takux Kak «O JAMBHBIM HOBBIM MHp», a 0ObEKTUBHAs
peabHOCTh (WJIM TO, YTO cuMTaercss TakoBoi). [loTpebieHue cTumynupyeT NpoU3BOJCTBO,
pPOCT MpPOU3BOJACTBA IMpPSIMO CBA3aH C HKOHOMHMYECKHUM OnaromoiyuueM... Ho Beap ais
IIPOU3BOJICTBA TPEOYIOTCSI MaTepuaibHble pecypchl. [IpaBuiIbHO M 3TO — 0€3 ycTanu rHaThCs
3a M3JIMLIECTBAMM, U KaK JJOJITO IUIAHETa BBIIEP/KUT HAIllM HaJ HEH U3MbIBATEIbCTBA?

Han stuMu Bompocamu JaBHO YK€ 3ayMbIBAalOTCS YMHBIE T'OJIOBBI Ha 3amaje, a Tenepb,
B CBSI3U C HeJlaBHEH 1oOe 10l ppIHOYHOI0 KanuTaiau3mMa B Poccuu, OHM cTaid akTyaidbHbI M JUIS
Hac. KoHuenuus, npeanaraooias COBMECTUTh COBPEMEHHYIO SKOHOMUKY, YeJI0BEeKa, OOIIECTBO
U TPUPOJIy, CO31aB TFapMOHUYHOE E€IMHOE M YCTOWYMBOE LIEJ0€, HA3bIBAECTCA YCTONYMBBIM
pa3zBuTHEM. TepMUH 3TOT IIMPOKO UCHOJIB3YETCS B MIOCIETHEE BPEMSI.

Yes10BeK HEYCTOMYMBBIN

Uro xe 3TO0 Takoe — ycroWuuBoe paszButue? K dyemy mnpuBen Haml COUUAIbHBIN U
TEXHUYECKUN MPOTPECC U K YeMy MIPUBEIET OH B Oyayiem?

Pazbepemcs ans Havana, KaKOBBI OCOOCHHOCTH HEYCTOWYMBOCTH Pa3BUTHS YEIIOBEUYECTBA HA
Hamed TutaHete. Mup pa3BHBAeTCS OKOHOMHYECKH, JIIOAM OOTraTeroT, TMOSBISIOTCS
BO3MOXKHOCTH JUIsl 00y4eHHUs, TBOpUECKOU camopeanu3anuu. Kazagock Obl, 4TO B 9TOM MOXKET
ObITh TUIOXOTO? HO OAHOBpPEMEHHO C JTHM HaOMIOJAIOTCS W HETaTUBHBIE TEHJCHIINU:
YCHIIMBAETCS pa3jiefieHue Ha OeqHBIX U OOraThIX, HCTOIAIOTCS HEBO30OHOBIISIEMbIE IPUPOIHBIE
pecypchl, UTO MPUBOANUT K BOSHUKHOBEHHIO KOH(IUKTOB, OeqHEIOT (uiopa u dayHa.

Cama mpo0iieMa HEYCTOMYMBOCTH MOSBUJIACH JTAIEKO HE Buepa. ECTh OCHOBaHHUSA MOJIararh,
YTO TpUMEpPHO 12 ThICIY JI€T Ha3ajJ, B MO3JHEM IUICHCTOLIEHE, IIJIEMEHA OXOTHUKOB U
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cobupaTeneil ceppbe3HO MCTOUIMIN MPUPOIHBIE 3anackl. B pesynbrare ucuesnu ¢ auma 3emiIn
MHOTME BHJIbl JKUBOTHBIX, B TOM YHCJIE MpPEICTaBUTEINM TaK Ha3blBaeMOW MeradayHsl —
MacTOJIOHTBI, TUTAHTCKHE JICHUBIIBI, MAMOHTHI, IIEPCTUCTBIE HOCOPOTH M JPYTrUe€ OTPOMHBIE
MJIEKOIIMTAIOLIHE, CIIYKUBIIME UCTOYHUKOM Msca JJIsl HAllMX MPEIKOB.

B Teuenue mnocienyromux THICSYEIETUN JIOOU pa3pyLIWIM OKPYXAIOUIYI0 Cpeny elle
CHJIbHEE, 0OCOOCHHO I10CIIe U300pEeTEeH s IIyra U BCHAIIKK 3MJIM. Y HUUTOXKAJIUCh JIeCa, TOUBBI
NOJBEpraguch 3po3uu. Bo Bpemena Pumckoil mmmepun mnpoucxoimia mMaccoBas BBIpyOKa
JIECOB JUISl TOCTPOMKH MOLIHOI'O CPEIN3EMHOMOPCKOTO (pj1oTa, OrpOMHBIE 3€MEJIbHBIE HaJleNbl
IIJIM TI0JT pacliallKy U BbINAC CKOTA.

B HoBoe Bpems mpousonuia AeMUCTH(QUKALMS OPUPOIbl — €€ CTaad BOCIPUHUMATh Kak
MEXaHUCTUYECKYI0 COBOKYIHOCTh HEOJYIICBICHHBIX OOBEKTOB, a YEJIOBEKa MeEpecTalu
cuuTaTth ee 4yacTbio. O TOM, YTO 4YEIOBEK NPUHLUIHUAIBHO OTJIMYAETCS OT BCEX OCTAJIbHBIX
00BEKTOB NPUPOABI, MUcaj, Hanpumep, Pene Jlekapt B cBoux ¢uiocopckux Tpynaax. Takoi
PALIMOHATMCTUYECKUHA PEIyKIIMOHU3M IIpUBEJ Takke K MEXaHUCTHUYECKOMY ITOHMMaHUIO
YeJI0BEYECKOro Tella M OTpUllaHuio Oone3Heil kak «kapwl ['ocnoguei». Tpyabl Anama Cmura
HOJIOKWIIM Ha4yajo IOHUMAaHHUIO HKOHOMMKHM KaK CaMOCTOSITENIbHOW cQepbl AeATEebHOCTH,
a pa3BuTHe d3KoHOMHUeckoro npoussozcTBa B X VIII-XIX Bekax npuBeno K yJ0BIETBOPEHUIO
MaTepHaJIbHBIX MOTPeOHOCTEH 3HAUMTENbHOrO 4yucna jojaed. Hacenenue miaHeTsl ObICTPO
BbIpOCTI0 — OT 760 MuummonoB B 1750 roxy no 1 mumummapaa B 1800-m.

OpHako 3a 3TOT mporpecc MpUpoJe MPHUIUIOCH 3aIUIATUTh HEMalyro IieHy. EcrecTBeHHbIe
JaHAmwAa@Tel pa3pylIaluch, a 3arpsA3HEHUE OKPY)KAIOIIEH Cpellbl OTXOAaMH IPOMBIIIIEHHOTO
IPOM3BOJCTBA  POCIO  CTPEMHUTENbHO. B KOHEYHOM cyere, CTOJb CTPEMHTEIbHOE
HKOHOMUYECKOE Pa3BUTHE MOXKET YJAPUTh U IO CAMHUM JIIOJISIM.

Spkuii npuMep MOCIEACTBUN YeI0BEYECKOM KaJHOCTH — TaK Ha3blBa€Mble OrOPAKUBAHUS
B AHrimuu XV—XIX BekoB, BO BpeMeHa CTAaHOBJICHHUSI U aKTUBHOTO Pa3BUTHS MaHY(paKTypHOU
IPOMBIIIICHHOCTH. B AHITIMM Hay4uIMCh M3TOTOBIATH CYKHO W3 OBEYbEH IIEPCTH OYECHb
XOpOIIIEro Ka4eCcTBa, OHO MOJIb30BaIOCh OobmuM cripocoM. CykHa TpeboBaoch BCE OobIIIe.
Oger| cTanu YCWJIEHHO pa3BOAWUTH, MOHAJOOMIUCH HOBble mnactOuma. [lomeuuku Havamu
CTOHATH KpECTBhSIH C 3€MJIM, KOTOpYI0 OHH o0pabareiBaimu. «O OBILBL, Takue py4dHbIE |
HEeNpUXOTIuBbIe B ee. OHM CTAHOBSATCS HACTOJIBKO JKaJHBIMH M HEOOY3JAaHHBIMU, YTO OHH
MOTJIOIIAOT CaMUX JIFOAEH...» — IUCal BBIIAIOLINICSA aHIVIMUCKUN MbIciuTens Tomac Mop B
1516 rogy. OropaxuBaHus NpHUBEIM K TsDKeNeWled TryMaHUTapHOM KartacTpode u
CIPOBOIIMPOBAIM HECKOJIBKO BOCCTaHHM.

[TpoMBIIITIEHHO-9KOHOMUYECKOE pa3BUTHE OBLIO CTOJIb CTPEMMTENbHBIM, 4TO B EBpore
MPOM30IILIO HEeCKoNbKO peommonmid. B 1930-x rogax cmyunnace Benmkast nenpeccus B CLLA,
U OTOT KpU3UC KalWTalu3Ma SBCTBEHHO II0Ka3aj, YTO CYIIECTBYET CBSI3b MEXIYy
HKOHOMHUYECKHUMH, COLUAIBHBIMU M 3KOJOTHUYECKMMHU MpoliemaMu. MaccoBas 3po3ust o4B U
IbIIbHBIE OypU MpEeBpaTHIM B HULIMX M 0e310MHbIX Thicsiuu (epmepoB B CIIA, a 3akpbiTue
(baOpuK ¥ 3aBOIOB BBHIIIBBIPHYIIO HA YJIHIIBI TOJITBI TOJOAHBIX Pa0OYHX.

B XX Beke yBenuumiioch MOTpeOsIeHUE 3HEPTUH, BBIPOCIO YHCIO 3JIEKTPOCTAHIMM, B TOM
YUCJIE HWCIONB3YIONUX SAepHYI0 sHepruro. UepHoObUTbCcKas aBapust 1986 roma mpuBena K
CephEe3HBIM 3arpsI3HEHUSM OKpY’Karollel cpelibl, a TAaKXKe BbI3Bajla BOJIHY JE€MOKPAaTHYECKOTO
skosiornueckoro AsmxkeHus B CCCP. Eme onHa mpoGiieMa COBPEMEHHOCTH — aBTOMOOMIIH,
KOTOPBIX CTAHOBHUTCS BCE OOJIbIIE M KOTOpbIE BHOCAT BKJIAJ B TJ00abHOE MOTEIICHUE U
3arpsi3HeHUe OKpykatomiei cpeapl. Mtak, B XXI| Bek MBI BCTYIIIN ¢ OTPOMHBIM KOJTHYECTBOM
npo6JeM U B O4eHb HEYCTOWUMBOM CUTYaIUH.

Hcropus uaeit ycroiiuynBoro paspuTus

HeBepHo 0b110 OBl TymMaTh, YTO YEJIIOBEYECTBO 3a0€CHOKOUIIOCH 00 3TOM TOJBKO ceiuac.
VY uneit ycroitunBoro passutus nonras uctopus. B XVII Bexke anrnmiickuii ¢unocod JI>xon
Nenun (1620-1706) B kaure «CuibBa, win PaccykieHne O JECHBIX IEPEBbIX» YKa3bIBAJI HA
TO, YTO Jieca B AHIJIMM HCUE3al0T M HEOOXOJUMO MX BOCCTaHABIMBaTh. Ero Hemerkuit
coBpemennuk ['anc Kapn don Kapmosur (1645-1714), koToporo WHOT/Aa Ha3bIBAIOT OTIIOM-
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OCHOBaTeJieM JIECOBOJCTBA, pa3Bwi dTy wuueto B Tpyae «Silvicultura Oeconomica» wu
apryMEHTUPOBAHHO TOKa3al HEOOXOIHWMOCTh «yCTONYMBOIO» THIIA JIECONMOJB30BAHUS: JIOAN
HE JIOJDKHBI pyOUTH OOJIbIIIEe JPEBECUHBI, YEM BBIPACTAET.

Tomac Manbsryc (1766—1834) momcuuTan, 4YTO MPOM3BOJCTBO IHIIM HE ITOCIIEBAECT 3a
YBEJIMYEHUEM HACEJICHUS M YTO, €CIIM HaceJeHHe OyAeT yBEeIHMUUBATHCA MPEKHUMH TEMITAMHU,
HacTaHET MOMEHT, Korja HavyHeTcs MaccoBbli ronon. Mepemus (xepemu) bentam (1748—
1832) Obln1 Oojee ONTUMUCTHYCH, OH TIOJaraj, 4To TEXHOJOTMUYECKHUU Tporpecc u Oosee
3¢ exTrBHOE yCTPONWCTBO OIOPOKPATHUECKON CHCTEMBI pelIaT 3Ty IpodiiemMy.

Oneun Yensuk (1800—1890) mpennoxkun s 00psOBI C pacmpocTpaHeHHEM 3a00JieBaHUN
CO3/aTh CTPYKTYPY YTHIIM3AIMU MyCOpa M KaHAJIU3AIUIO0, MBITh YJIHIIbL. Ero uaen noBnusiy Ha
CTaHOBJIEHUE TOPOJICKON HHPPACTPYKTYPHI.

B konne XIX Beka mosiBisieTcss HayKa TEPMOJIMHAMUKA, U CTAHOBUTCA OYEBUAHBIM, YTO
pacxo/I0BaTh YHEPrUI0 HAI0 3KOHOMHO. B 310 ke Bpems DpHcT ['ekkens (1834-1919) coznaer
U pa3pabaTbiBaeT HayKy HKOJIOTHIO, TOKA3bIBAIOIIYIO, YTO BCE B 3TOM MHUpPE B3aUMOCBSI3aHO U
JIESITEIbBHOCTh 4YEJIOBEKAa MOJYKET HEraTHBHO CKa3aTbCsl Ha NPUPOJE, a IMOTOM PUKOLIETOM
yaapuTh 1mo Ham camuM. OrpoMHBIH BKJIaJ B IOHUMaHUE TIIYOMHHOW B3aMMOCBSI3H BCETO
JKAUBOTO M T€OXMMHYECKUX MPOIECCOB BHEC Hail cooteuecTBeHHUK B. . Bepnanckuit (1863—
1945), paspaboraBimii yuenue o Ouochepe — 000m0UKe 3eMIIM, 3aCEICHHON HKUBBIMH
OpraHu3MaMH, HaxXOIAIICWCsS TMOJ WX BO3JCHCTBUEM W 3alOJHEHHOW MPOAYKTAMU MX
KU3ZHEJEATEIIbHOCTH.

B nepgoii nmonoBune XX Beka ['uddopa Iunmor (1865-1946) n Onmo Jleononsa (1887—
1948) mokazasu, 4TO MPUPOJIHBIE CUCTEMBI UMEIOT ONPEICICHHYIO TPOU3BOIUTEIBHOCTD U 3TO
HEOOXO/JMMO YYHUTHIBaTh MpPH pPa3pabOTKE MPHPOTHBIX PECYpCOB, HANpUMEp, B JIECHOM
XO034MCTBE.

KopeHnHoli nnepenoM B OTHOIIEHUH K TPOOJIEME OTPaHUUEHHOCTH PECYPCOB B OOLIIECTBEHHOM
co3HaHuu mnpowusomen B 1972 romy, xorma Pumckomy kinyOy ObUT TpelCTaBieH JIOKJaj
«IIpenensr pocta» (Hdennuc Menoy3 ¢ coaBTopamu). AHaIU3 PE3yJbTATOB KOMIBIOTEPHOIO
MOJICJIMPOBAHUS MOKa3aJl UMEHHO TO, O Y€M MHUCATH MBICIUTENN MPEIbIIYIIUX BEKOB: MBI
HE MO’KEM OECKOHEYHO pacIIupsThes (PU3MUECKH, BCE TaK K€ HEPAa3yMHO PacXoys peCypcChl U
BbI/IaBast OTXO/bI, KaK MbI 3TO JIETIAJIM paHblle. B MoJienu ncnoib30Baauch MiITh MapamMeTpos,
KOKIABIH M3  KOTOPBIX BIMSUI Ha Jpyrue, — YHUCIEHHOCTb HAceJleHus  3eMJu,
WHAYCTpUAIN3alus, MPOU3BOJCTBO MPOAYKTOB MHTaHUs, OObEM MPUPOIHBIX PECYPCOB H
3arpsi3HEHUE OKPYKaIoLEeH Cpebl.

B 1992 rony na Kondepenuuu OOH B Puo-pe-Xaneiipo npeacraButenu 179 crtpan
MPU3HAIIN, YTO COBPEMEHHBIH MHUDP HAXOJUTCS B HEYCTOWYHMBOM COCTOSIHUM, YTO CHUTYallUs C
0€THOCThIO, TOJI0JJIOM, HEOOPA30BAHHOCTBIO U pa3pyIIEHUEM IKOJIOTUYECKUX CHUCTEM TOJIBKO
YXYALIAeTCS] U BCE 3TO CKaKETCS Ha YCJIOBMSIX HAIlEro cyliectBoBaHus. Bce 3t mpobiemsl
MPU3HAET OCHOBHOM JIOKYMEHT, MPUHATHIA Ha 5ToW KoH(pepeHumu, — «lloBecTka aHA Ha
XXI Bex». Ha mexnyHapoHOM YpOBHE OBLJIO MPU3HAHO, YTO YEJIOBEUECTBO BCTAJIO MEpeEN]
HEOOXOMMOCTBIO MePeX0/ia OT HEYCTOMYMBOTO PA3BUTHUS K YCTOHYUBOMY.

«IToBecTka» NMpU3BIBAET YEIOBEUYECTBO 3a/yMaThCsl HaJ T€M, KaK HaM >KUTb B TAPMOHUHU C
OKPYXXAIOIIMM MHPOM, TakK, 4YTOObI JIOAM OBLTM 3J0POBBI, CBITHI, MOTJH pPa3BUBATHCSA
TBOPUYECKU. OTU 1€JIM HE JOJDKHBI TPOTUBOPEUUTh COXPAHEHUIO OKpYXKAloUlel cpensbl,
ounopaznooOpaszus. Kaxaplii MOXKET BHECTH NOCUJIBHBIA BKIAJ — HEMPaBUTEIbCTBEHHBIC
OpraHHu3aIi, MECTHBIE BJIACTH, TPYASILKECS U MPOQCOI03bI, KEHIIUHBI, IETH U MOJIO/IEHKb.

3anagHasi MoeJIb Pa3BUTHS U ee KPUTHKA

Tun MUPOBO33PEHHUs, KOTOPOTO MPHUAEPKHUBACTCS OOJBIIMHCTBO JIOACH B Pa3BHUTHIX
CTpaHax, MOXXHO Ha3BaTh MOTPEOUTENHCKOM (3amagHoi) Moaenbio. [Ipu aToM 3a obOpaszerr st
noJipakaHuss OepyTcsl pa3BUTHIC KAMHTATUCTHUYECKHWE CTpaHbl, B mepBylo odepeapr CIIA wu
cTpanbl 3anagHoi EBponbl. Kputepuem mporpecca cuutaercs 3KOHOMHUYECKOE pa3BUTHE, U
pa3BuTHE OOIIECTBAa MOHUMAETCSl KaK B3ATHE BCE HOBBIX M HOBBIX DKOHOMUYECKUX H
TEXHOJIOTHYECKHUX BBICOT, a I[NIABHOE MEPHJIO JOCTUKEHUN — ypOBEeHb NOTpeOIeHus (BalOBbIi
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BHYTPEHHUI NPOAYKT Ha JIyIlly HAcEJEHUs). 3aaHbli YEIOBEK POKIAETCS U )KUBET JUIS TOTO,
4TOOBI TOTPEOIISTH.

Mopnens ycrpoiictBa ctpan 3amagHoii EBpombl m ocobenno CIIIA B maHHOM THIIE
MHUPOBO33PEHUS MO3ULUOHUPYETCs Kak 00pa31oBasi TOCYAapCTBEHHO-3KOHOMUYECKask MOJIEIIb.
OcHoBHOH 3afaueill pa3BUTHSL JUIsl Pa3BUBAIOLIUXCS CTPAaH BUAUTCS KOIMPOBAHUE 3JIEMEHTOB
YCTPOMCTBA M JOCTHIKEHHE SKOHOMHYECKOTO YpPOBHsS pa3BUTBIX CTPaH, a Jajiblle BCe
npobaemMbl Kak Obl pemarcs camu co0oif. [Ipu 3ToM B ocHOBe ycmexa 3amaja JIXKHUT, B TOM
Yuciie, U 3KCILTyaTallus pecypcoB ocTainbHOro mupa. Ho npasuiibHO 11 310?

[To-BuuMomy, HenpaBuibHO. Bo-niepBbIX, porpecc NOHUMAETCS OYE€Hb MIPUMHUTHUBHO, KaK
BJIAJIbIYECTBO YeJIOBEKa HaJ| MPUPOJOoH. Panu coOCTBEHHON BBITOBI JIFOJM YHUUTOXKAIOT JIeca,
4TOObI PACUMCTHTh MECTO JIS TOJEH, «IOXHUPAIOT» Yyrojb, HeYTh M Ta3 U CUYUTAIOT 3TO
nporpeccoM. Ha npuposy cMOTpST JMIIb KaKk Ha MHCTPYMEHT, a Belb OHA cama Io cede —
LIEHHOCTB!

Bo-BTOpBIX, I1aBHOE B 3amaJHOW MOJENN — HKOHOMMUYECKHI pOCT, MMEHHO OH CUMTAETCS
NPU3HAKOM TPABUIIBHOTO Pa3BUTHs. Takoil Mmoaxox ObLI MPOIYKTHUBEH, KOT/IA KalUTAIU3MY
ObUIO KyJa pacnpocTpaHsaTbesa. VcTopus pa3BUTHS KanMTanu3Mma (HECKOJBKO IOCIEIHHMX
BEKOB) — 3TO HCTOpUS IPHUCOECIUHEHMS] BCE HOBBIX TEPPUTOPUNM U JIOAEH K pacTyluen
cucreme. Ilocine mnanenuss CCCP kpynmHbIX TEppUTOPHid, HE BKJIIOYEHHBIX B MHPOBYIO
KalUTATUCTUYECKYIO 3KOHOMUKY, HE OCTaJIOCh.

B-TpeTbux, Takas MoJiesib NMPEAINoJaraeT, 4ro JIMYHOE NOTpebIeHne — IJIaBHOE B JKHU3HU.
A Besb BaXXHO HE TOJIBKO TO, CKOJIBKO YEJIOBEK IMOTPEOIISET, HO M YeM M KaK OH JKUBET, TO €CTh
KaKOBO — B OTJIMYHME OT YPOBHS — KAa4ECTBO €0 >KHU3HH.

B-ueTrBepThIX, HENb3sl 3a0bIBaTh, YTO B OCHOBE YCIEXOB 3amaja JIEKUT SKCIUTyaTalus
pecypcoB BCEro MHUpa, U IMPEkKIE BCEro, pa3BUBAIOLIMXCS CTPaH, KOTOPbIE MO 3TOM MpUYKHE
OenHbl U 3aBUCUMBL. [Ipu TakoM MHPOBO33pEHUYECKOM MOJXOJE OEIHOCTh MOHMUMAETCS Kak
pe3ysbTaT HEeAOCTATOYHON NMPUYACTHOCTU CTPaH TPEThero Mupa K 3armajy, a Ha CaMOM Jieje —
KaK pa3 Hao00poT.

B-nateIx, 3amagHas MOEIb HE YYUTBIBAET, YTO €CJIM BCE MOMBITAIOTCA CKOIMPOBATh 3amnal,
TO PECypCOB IIJTAHETHI MOXKET HE XBaTUTh. [IpencTaBum cebe (haHTACTHUECKYIO CUTYAIHIO: IS
o0ecrieyeHHss MOTPEOHOCTH KaXJOro KWUTaillla TpaTUTCA CTOJIKO K€ HEe(PTH, CKOJIbKO Ha
amepukanna. KonuuectBo HedTH, KOTOpOE Aii 3TOrO0 HEOOXOAMMO, MPEBBICUT MHUPOBYIO
TOOBIYY.

KoHnuenrs! ycTOH4YMBOro pa3BuTHA

Teopuil ycTOMYMBOrO pa3BUTHUS M MHOIO, M MaJlo, a MOXET ObITb, IOKa U HET.
Ha ceroaHsmHuii 1eHp KOHIENLUS YCTOMUMBOTO Pa3BUTHUS MPEJICTaBIIsAET COOON KOHIJIOMepar
¢unocoPpckux, SKOJIOTHUECKUX, COLUANBHO-TIOJUTHUYECKUX, SIKOHOMUYECKUX, TEXHUYECKUX U
Opounx HAeH, He OTIMYarIuxcsd eIuHCTBOM. [lo maHHBIM 3apyOeXHBIX HCCIeIOBaHUH,
KOHIENT «yCTOWYMBOE pa3BUTHE» 00benuHsaeT 57 aepuHunuii, 19 npuHuunos, 12 kputepues,
4 xonuenuuu, 9 crpareruii, 28 nepeuyHerdl MHAMKATOpPOB. OTEeUeCTBEHHAs HayKa IPUBHOCUT
CI0JIa UJIEN PYCCKOTO KOCMHU3Ma, TUIIOTE3y O HoOoc(epe, KOIBOIIOLMIO 00IECTBA U IPUPOABI U
YHUBEPCAJIbHBIN 3BOIOIMOHU3M, TEOPUIO0 OMOTHYECKOM perymsauuu. IIpu 3ToM psia ydeHbIX
KPUTHKYET caMy IOCTaHOBKY BOINpPOCa 00 YCTOWYMBOCTH Pa3BUTHS — pPa3BUTHE MPEATNONAraeT
U3MEHEHHE, a yCTOWYMBOCTb, HANpPOTUB, — CTAOWIBHOCTh. [lpyrue CTaBsT IOJ] COMHEHHE
aJIeKBaTHOCTh TepeBoja sustainable development (tounee ObuTO OB «ITOAACPKHBAEMOEY HITH
«CaMONOIIEPKUBAIOLIEECS PA3BUTHEY).

CymiecTBytoniye MOJAXOJbl, WU, MOJB3YSACh MOJHBIM TEPMHHOM, KOHLENTHI, MOXHO
pa3enuTh Ha IBE TPYHIbl — (PUHATMCTUYECKUE U TPOIPECCUBHBIE.

[lepBble, eCTECTBEHHO-HAYYHOTO XapakTepa, MpuoOeras B OCHOBHOM K MaTeMaTHYeCKUM
pacueTaM ¥ MOJEJIMPOBAHMIO, IOKA3BIBAIOT, YTO HE TOJIBKO YCTOMYMBOIO, HO U BOBCE HUKAKOIO
pa3BUTHS JUIsl YEJIOBEUECTBA B CKOPOM BPEMEHM YXke He OyAeT, MOCKOJIbKY aHTPOIIOT€HHOE
BO3/JCIICTBUE Ha OKPY)KAIOIIYI0 CpEAy IPEBBICUIO IOMyCTUMBbIE rpaHuubl. Hapsany c yxke
YVIIOMUHABIIUMCSl ~ CEHCAaUMOHHBIM  jgokiagoM  «lIpemensl  pocra»  crooja  Cleayer
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OTHECTH «TEOpHI0 OunoTthueckoii perynsiuu» B. I'. Topmkosa ¢ corpyauukamu («Ecological
Complexity», 2004, 1, 17-36). CormacHo »3Toii Teopuu, Bua HOMO sapiens gomkeH
HNOJYUHUTBCS OMOC(HEPHBIM MpPOIEccaM, COKPATUB CBOIO YHCICHHOCTHh O BEIMYUH TOTO XKe
NOpsAJKa, YTO U y JIPYTrUX MIIEKONMUTAIOMIMX aHAJIOTWUYHOro pasmepa. Ilo MHEHHIO aBTOPOB,
YeJI0OBEYECTBO JICCATUKPATHO MPEBBICUIIO CBOIO OO B OuomnoTpediennnu. Heobxoaumo wim
CPOYHO COKpaTUTh HaceseHue A0 600 MUJUTHOHOB IIPH CYIIECTBYIOIIEM MOTPEOICHUN SHEPTUH,
Wi ype3aTtb notpednenue B 10 pa3 u cokpartuTh HaceneHnue 1o 1,5 mwmmapaa. B mobom
ciydyae mnoTpedyercss IJIaHETapHBIM KOHTPOJb poXkIaeMocTh. Pe3ynbTarhl T100aibHOTO
MOJICJIMPOBAHUS, IIOJIyYEHHbIE YKpPaMHCKUMH uccienoBatenssMu  (3rypoBcbkuii M. 3,
Martopuna T. A., Ilpunynekwmii JI. O., AOpocwton JI. A., CucreMmHi IOCTI/DKCHHS Ta
iHpopMmariiiHi Texrosorii. 2008. Ne 1, ¢. 7-32), IeMOHCTPHUPYIOT CYIIIECTBOBAHHUE B TIOCTICTHUC
2-3 THICAYM JIET HEKUX BOJIH Pa3BUTHUS YeJIOoBeuecTBA. VX IUKIMYHOCTH OMpeIesaeTcs
yMHOXeHHeM 85-87 (B cpemHeM) JieT Ha MocienoBarelbHbie unciaa DuboHauyw N.
[TpoaOMmKUTENTFHOCTh KaXJAO0TO OYEPETHOr0 ILHMKJIA MEHbIIe, YeM Yy Mpelblayliero, U B
XXI Beke 3aKOHUYUTCS MOCJIEIHUM TaKOW UK, JIst KoToporon = 1!

Takue mOAXOAbl BBHIMOJHSIIOT CBOIO aJapMUCTCKYIO, TNPEAYNpEeIUuTeIbHYI0 (DYHKIIHIO,
OJTHAKO, TOCKOJIBKY OHHU OMUPAIOTCS Ha (hOpMaIbHBIE MOJIENIH, HO HE HA CaMy pealIbHOCTh, €/1Ba
JIM OHU MOTYT CIIYKHTh TEOPETUYECKOW OCHOBOM MPAKTUKH YCTOWYHBOTO PA3BUTHUS.

Bropast rpynma xKoHIENTOB (9KOJIOTHYECKass MOACPHHU3AIMS, TI00aTbHBINA YBOIIOIUOHU3M,
HoOoc(eporeHe3 M MpodY.) paccMaTpUBAET YCTOMYMBOE pPa3BUTHE KaK albTEPHATHUBY «KOHIIA
UCTOPHUW». DBOIIIOLUS YEIOBEUYECTBA HE 3aBEPIIACTCS, 4, HAIPOTUB, HAXOJUT HOBOE JIBIXaHHUE,
HOBBIE TOPU30HTHI. KakoBbI ke OHU?

OueBunHO, npodiemMa 3aKIIOYaeTcsl HE B O0ObEME pECypcoB, aB YIPABICHUU HMHU.
CoBpeMeHHBIN HKOJIOTMYECKUN KPU3UC — OTO MPEXkJIe BCEro KpHU3UC ympamieHus. Eciau Ha
3ape 4YeJIOBEYECKOW NMBWIM3AIMU JUIS TPONHTAHHUS OJHOTO YeJOBeKa OBLIO HEOOXOIMMO
HECKOJIBKO JIECATKOB, a TO U COTEH I'€KTapOB 3eMJIM, TO ceiluac (Tak MOKa3bIBa€T MHAUKATOP
BEJIMYMHBI JIABJIICHUS HA OKPYKAIOIIYI0 CpEely <«OKOJOTUYECKHHA Clem», KOTOPBIH
paccuuThIBaeTCA MO 0CO00M METOAMKE) s STOro JOCTaTOYyHO okojo 2 ra. Jlemo He B
KOJINYECTBE, a B Ka4eCTBe, 3 (HEKTUBHOCTH PACTIOPSDKEHHSI TEM, YTO Y HAC €CTh.

Jonroe Bpemsi cunrtaioch (Kak ObLIO MOKA3aHO BHINIE, CYUTAETCA U MO CHUIO IMOPY), YTO
YHHUBEPCAJIBHBIM CPEJICTBOM YIIPABICHUS SIBIISICTCS PBHIHOK, OCHOBAaHHBI Ha YacTHOH
cobcrBeHHocTH U KoHKypeHIMH. «Kpusas Kysneua» (mo ¢ammiuu C. C. Ky3Hena, naypeara
Hobenesckoit mpemuu no skoHomuke 1971 roga «3a sMnupudecku 000CHOBAHHOE TOJIKOBaHUE
HKOHOMHUYECKOTO pOCTa, KOTOpPOE MPHUBEIO K HOBOMY, Oojee TIiyOOKOMY HOHHUMaHHIO
HPKOHOMHYECKOW U COIMAJIbHOH CTPYKTYphl M TIpOlLlecCa PAa3BUTHA B IIETIOM») SKOOBI
HNOJATBEPXKIAET, YTO C YBEJIWYEHHEM HAIMOHAIBHOIO OOraTrcTBa 3arps3HEHUE OKpY)KarolleH
Cpepl TOJDKHO TajaTh, TOCKOJIBKY Ha €€ OXpaHy Bblnensercs: Ooibiie cpeAcTB. Tak OHO |
€CTh — OJIHAKO JIMIIIb B TE€X CAMbIX OOraThIX CTpaHax, BBIBOSIIMX ONACHBIC MPOU3BOICTBA 3a
TpaHUIly, HO HE B TI00aTbHOM MacmTade, I/ie CyMMapHOE 3arps3HEHUE JIUIIb BO3PACTAeT.

Onunop OctpoM, naypeaT HoOeneBckoil mpemun mo sxoHomuke 2009 roma, pasBeHuana
IIMPOKO PaCHpPOCTPAHEHHOE MHEHHE O TOM, YTO KOJUIEKTUBHOE yIIpaBlieHHE COOCTBEHHOCTHIO
Hed(p(PEKTUBHO M UYTO €€ HeoO0XOoAuMo JHOO MPUBATU3UPOBATH, JTHOO HAMOHAIU3HPOBATH.
HccnenoBaB MHOTOUYMCIIEHHBIE TPUMEPHI OOIIECTBEHHOTO PETYJIMPOBAHUS PHIOOJIOBCTBA,
MOJIb30BaHUs MACTOMIIIAMH, JIECAMHU, 03€paMHU U MOJ3eMHBIMHU BojaMu, OCTpOM IOKa3aia, 4To
BO MHOTHX CIIydasiX pe3yJbTaThl KOJUIEKTUBHOTO YIPABJICHHUS OKA3bIBAIOTCS CYIIECTBEHHO
JydIe.

[Ipy COBMECTHOM WCHONB30BAHUU YETKO OMNpEICNCHBl TPAaHUIBI PECypCcOB, IpaBHiIa
UCIIOJIb30BaHUSI €CTECTBEHHBIM OOPa30M 3BOIOLMOHHUPYIOT U TMPHUCIOCOOJIEHBl K MECTHBIM
OCOOEHHOCTSIM,  MEXaHHU3M  paspemieHus  KoH(aukToB  3¢dextuBeH. CoolmiecTsa,
OpraHW30BaHHBIC HA TPUHIIUIIE CaMOOIIPEAETICHHS, MOTYT OBITh MPU3HAHBI OPHUIHATHEHBIMU
BJIACTSIMH W BKIIOYATBCS B OoJiee KPYIHBIE CHUCTEMBI MOTPEOJICHHSI pPEeCypcoB Kak 0a30BbIe
sneMeHThl. Hampumep, >xuTenn aepeBHM Ha Oepery o3epa MM peKd MOTYT JIOBUTH PHIOY B
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COOTBETCTBUU CO CBOMMH TPAAULIUSIMHU U TIPU STOM IIPOAABATH YACTh PHIOBI HA MECTHOM PBIHKE.
B pesynbpTaTe OHa MOSBUTCS Ha CTOJIaX TOpokaH. TakuM oOpa3oM cucTeMa XO3SHCTBOBAHUS
JTAHHOM JIEpEeBHU BKIIIOYACTCA B 9KOHOMHKY PETHOHA.

Cniacenue MHpPOBOI SKOHOMHKHU HE B €€ IJI00aau3aluu U He B 000KECTBICHUU YaCTHOTO
OpeANpPUHIMATENBCTBA, a B  PACIPOCTPAaHEHHHM PA3HbIX MOAM(UKALUN  KOJIICKTUBHBIX
CO00ILIeCTB — OT KOMMYH U JIepeBEHb IO MaJIeHbKUX TOPOJKOB M KoomepaTuBOB. MmMeHHO
OHU — Hanboee Y3PPEeKTUBHBIE U OECKOHPIUKTHBIE CYObEKThI X035IiICTBOBAHHUA.

OnuHop OcTpoM BBIJENNIIA KIIOUEBbIE MPHUHIIUIIBI, KOTOPbIE CIIOCOOCTBYIOT YCIICIITHOMY
COTPYIHUYECTBY IPH YMPABICHUH OOMMMH pecypcaMu: 1) HENmoCpeICTBEHHOE OOIICHHE
MEXIy YYaCTHHKAMHU paclpelelieHus OOIIMX pecypcoB; 2) penyTalus Y4YacTHHUKOB
yIpaBiIeHUs] OOIIMMHU pecypcaMu JOJDKHA ObITh M3BECTHA BCEM WieHaM OOUIMHBI; 3) Ooiee
JUIUTETIbHBIA BPEMEHHONW TOPHU30HT CIOCOOCTBYET YTBEp:KIEHHUIO Hambosee 3¢ (eKTUBHBIX
NpaBUJI HUCIOJB30BAHUS PECYPCOB; 4) MpaBuia YETKO 3aKpeIUIIIOT IpaBa BCEX UJICHOB
OOLIMHBI; 5) MOJB30BATENIM COTJIACOBBIBAIOT MEXaHW3M CaHKUMK (B cllydyae HapylleHus
npaBui); 6) ycTaHaBIIMBAaeTCs Tpafalusi CaHKIHMKM (B 3aBUCHMOCTH OT TSKECTH U YaCTOTHI
HapylIeHuii); 7) mpaBo MoTpeduTeNnell oOIMX PEecypcoB Ha CaMOOPraHU3ALUIO MPHU3HAETCS
BHEIIHUMH OpraHaMu BiacTH. Kak 3TH NpHHOUOBI pabOTar0OT, YHTATeNb CaM MOXET
MPEJICTAaBUTh B KAYECTBE «IOMAIIIHETO 3a/IaHUS».

AHanm3 yKa3aHHBIX BBIIIE KOHIICTITOB ITO3BOJISIET MPEIOIaraTh, 4To HanboJee aJjeKBaTHbIM
Oyner cnedyroliee ONpeAelieHue YCTOMYMBOIO Ppa3BUTHUSA: «COLMATIbHAS TEXHOJOTHS,
HampaBJIeHHAsT Ha pa3peuleHne NPOTHBOPEYHMS MEXKAYy pacTyIIMMH HOTPEOHOCTSIMH
YeJI0BEYeCTBA U BO3MOKHOCTSIMH OKPYXKAIOIIEH CpeabI».

CocraBHbIE YaCTH YCTOHYHUBOI0 PA3BUTHS

B nocnegnue gecsSTuneTHss TYNUKOBOCTb 3alagHOM MHPOBO33PEHUYECKON MapajurMbl
CTAaHOBUTCS Bce Oojiee oueBUIHON. BakHbI HE TONBKO MaTepualibHble Ojlara, HO ¥ OTHOIICHUS
JIOJIeN ¢ IPUPOIOU U APYT C IPYTOM.

YcroilunBoe  pa3BUTHE KaK MHPOBO33PCHUYECKAass MOJICIb IBITACTCS  OOBEIUHUTH
9KOJIOTHYECKOE, COITUATBHOE M SKOHOMHYECKOE U3MEPECHHSI OKPYIKAIOMICH Cpebl B TII00ATLHOM
nepcrnekTuBe. Mojaens cocpenoToueHa He Ha  YAOBIETBOPEHUHU 3allPOCOB  OTIEJBHBIX
WHIUBHUIOB, a Ha BceoOIieM OJiare.

3amayeii 0011eCTBA CTABUTCS HE TOJILKO YMEHBIIUTh IOTPEOIEHIE PECYPCOB, HO M U3MEHUTD
CTPYKTYpy noTpebneHus. Llenb ycTolunBOro pa3Butusi — BbDKMBAHUE YEJIOBEUECTBA B I[E€JIOM
Y TIOBBIIIEHUE KAaueCTBA KU3HU JJIsl KaXKJOT0 YEJIOBEKa B OTAEIBbHOCTU. Pe3ynbTaToM I0JIKEH
CTaTh MUP, B KOTOPOM:

e B COIMAIBLHON cepe — BIACTh JICHEHTPATNU30BaHA, TPAKIaHE U MPABUTENHCTBA YMEIOT
pemaTth KOH(JIUKTH 0€3 MPUMEHEHHS HACWIIHS, MPABOCYIUE U CIPABEUIMBOCTH SBISIOTCS
BBICHIMMHU IIEHHOCTSIMH, MAaTepUaNIbHBIM JOCTAaTOK M COLMalIbHAas 3alMIIEHHOCTh BCEM
obecrieueHbl, CpecTBa MaccoBOM HH(OpMaAIMd OOBEKTUBHO OTPAXAIOT MPOUCXOISAIICe U
CBSI3bIBAIOT BOEUHO JIFOJIEU U KYJIBTYPHI;

e B DJKOJOTHYECKON cdepe — craOuiabHas YUCICHHOCTh HACEJICHHS, COXpaHEHUe
HKOCHCTEM B Pa3HOOOpa3MM W COCYIIECTBOBAHHE TMPUPOABl U UEIOBEYECKUX KYIBTYP BO
B3aUMHOM TAPMOHUU, IKOJIOTUIECKH YUCTHIC TTPOTYKTHI TUTAHUS;

e B DJKOHOMHYECKOH cdepe — MHHHMAIbHOE 3arps3HEHHE OKpYXKalollel cpeasl u
MUHHMQJIBHOE KOJIMYECTBO OTXOJOB, TPyJd, BO3BBIIAIOIINNA JIFOACH, W  JIOCTOMHOE
BO3HarpaxjaeHue, MHTEIJIEKTyalbHasi aKTUBHOCTh, COLIMAJIbHbIE U TEXHUYECKHE HOBOBBE/ICHMS,
pacHIMpeHre YeI0BEUECKUX 3HAaHUN, TBOPUECKasi caMOpeaTu3allis 4eI0BeKa.

UTo MOXKEM clienaTh Mbl, OOBIYHBIE JIFO/IU, ISl TPUOIMKEHUS 3TOTO UA€aTbHOTO Oy ymiero?

MHorue JIoau MBITAIOTCSA IeUCTBOBAaTh MHTYUTUBHO U JIAKE NIETAIOT IIard B MPaBUILHOM
HaIpaBlieHUH, oJJHaKO Oonee 3 PexkTuBHO paboTaTh cucTemMarnuecku. Heobxommmo co3naBarh
«KOPITYC MHpa» — COOOIIECTBO WHUIIMATOPOB YCTOWYMBBHIX TIEPEMEH, JIUJEPOB, KOTOPHIE
TOTOBBI paboTaTh HaJA TMPEJOTBpAIICHUEM MPUOIMKAIOMIEcs KaTacTpodbl W MBITAIOTCS
CO371aTh HOBYIO KOHCTPYKIIMIO NJIsi TIOAJEPKAHUSI YCTOWYMBOTO MHpaA. DTO MOTYT OBITH Kak
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OIOpOKpaTH4ecKd O(QOPMIICHHbIE OpraHM3allMd, TaK M IPOCTO XOPOIIHE JIOAH, KOTOpHIE
WHOT1a COOMPAIOTCST BMECTE.

[IBeackuii 3KOJOT, MYOIUIIUCT U MBICIUTENb, coBeTHUK Komuccun OOH 1o ycrounBoMy
pa3sBuUTHIO AJlaH ATKUCCOH IHpe/ylaraeT CleQyOUIMH  auroput™M A JOCTHXKEHUS
YCTOMYUBOCTH.

Bo-nepBbIX, Hy’)KHO MOHATH OOIIYIO KOHLEHIHUIO CUCTEMBI, a JUId 3TOr0 HaJ0 pa3BUBATh
cucreMHoe MblieHne. Cucrema — 3TO HAa0Op IJIEMEHTOB, CBA3aHHBIX MEXAy co0oil U B
COBOKYIHOCTH OOpPa3yIOIIMX CETh MPUYMHHO-CIEACTBEHHBIX CBA3EH, pe3yJbTaToM 4Yero
CTAaHOBUTCS HOBOE CHCTEMHOE KadyeCTBO — B HalleM cllydyae yCTOH4YMBOCTh. CHcTeMHOE
MBILIJIEHHE — 3TO 0a30BbIi UenoBeUecKnil HaBbIK. Mbl JJake MHTYUTUBHO IIOHUMAEM, 4To JIeC,
moJjie, 3aBOJ M Hama padoTa — CIIOKHBIE CHCTEMBbI, COCTOSIIME U3 OoJiee MEIKHUX CHCTEM.
BaxHo pa3BuBaTh CHOCOOHOCTh BMJIETh M INOHHUMAaTh KJIFOYEBBIE B3aUMOCBSA3M, NPUYMHBI U
cieacTtBus. Jlyis OCTMKEHUS YCTOHYMBOCTH HEOOXOJMMO OCTAHOBHUTHCS W OCMBICIHUTH
npoucxonsiee. [Ipu pemieHnn KOHKPETHBIX 3a[ay MOAXOJUTh K HUM HaJ0 Kak MOXKHO LIMpe,
nepexo/is Ha 3a/Ja4d Bce OOJNBINEro Macmrada ¥ B KOHEYHOM CHUETE BBIW[SA Ha TIIOOATBHBIM
ypoBeHb. JlomycTHM, Bbl 3alpyIWiId pyde€eK Ha BalleM IpUycaJeOHOM YdacTKe, 3aIlyCTHIIN
MaJIbKOB Kapra M pelIniIf HayaTh HEOOJBIIOW ceMeHHbIN phiOOBOIHBIN Ou3Hec. [l Havama
HAaJ10 MOHATh, YTO 3TO HE MPOCTO BOAA, B KOTOPOI! I1aBaeT pblda, YTO MPYA — ATO IKOCUCTEMA,
B KOTOPOM  CYIIECTBYIOT  CIIOXKHBIE  CBSI3M  MEXAY  PACTEHUSMHU,  IKUBOTHBIMHU,
MHUKPOOpPIraHu3MaMH U (paKTopaMH HEXHUBOH MPUPOIBL.

Bo-BTOpHBIX, Ha/10 3HaTh U NMOHUMAaTh, YTO O3HAUAET MOHATUE «YCTOMYMBOE PA3BUTHUEN: ITO
CIOCOOHOCTh CUCTEM IMPOAOIIKATh (DYHKIIMOHUPOBATh U Pa3BUBATHCS B T€UEHUE JUIUTEIBHOTO
BpeMeHu. CHUCTeMO# MOTYT OBITH JieC, HAllMOHAIbHAS YKOHOMHKA WJIM HAIlle TEJIO, HO €CTh P
YCIOBUH M OrpaHUYEHUH, OINpENeNIONINX, MOXET JIM Takas cucreMa (yHKIHOHHPOBATH.
[TpyMEeHUTENBHO K HAIIEMYy IPYAY — €ro CTa0UJIbHOE COCTOSIHUE B TEUEHHE HECKOJIBKUX JTHEH
ellle He TapaHTUpyeT CTaOMJIBHOCTH B TE€YEHHE BCEro rojia WM HECKOJbKUX JeT. Hampumep,
€CIIU TIPY]] OYCHb MEJIKU, OH BBIMEP3HET B MOPO3HYIO 3UMY JI0 JTHA U pbI0a IOruOHeT.

B-Tpetbux, Hamo yMeTh pa3iuyaTh «pa3BUTHE» U «pocT». Pa3BuTHe mnpennonaraer
KaueCTBEHHOE M3MEHEHHE, a POCT — KOJIMYECTBEHHOE YBEIMYEHUE B pa3Mepax C TEUCHHEM
BpeMeHU. POCT — 3TO pPa3HOBUAHOCTb Pa3BUTHSA, HO PA3BUTHE HE MOXKET OBbITh CBEICHO K
Hemy. YacTo /Ui yCTOMYMBOCTH CUCTEMBI OBIBAa€T HEOOXOAMMO, YTOOBI B HEM YTO-TO POCIIO.
Ho uHorna 1t Toro, 4ro0bl pa3BUTHE NMPOJOIKAIOCH, HY)KHO IPUOCTAHOBUTH POCT HWJIU Jla’Ke
JIOoOUThCS COKpalleHus dvero-nu6o. Hampumep, Henb3sh paccUMTBIBaTh Ha JOCTHUXKEHUE
r7100a1bHOM YCTOHYHMBOCTH, €CIIM MBI OyZieM NMPOJOKaTh YBEIMYUBATh BBIOPOCHI YTTIEKUCIIOTO
ra3a. A xapnsl B Ipyay JOJDKHBI HE TOJBKO PacTH, HO M Pa3MHOXAThCs, U HE TOJIBKO KapIibl,
HO U JpyTue napaMeTpsl SKOCUCTEMBI TOJIKHBI TADMOHUYHO U3MEHATHCS.

B-uerBepThiX, HEOOXOUMO UMETH a/1I€KBATHYIO HH(OPMALIMIO O TOM, YTO IPOUCXOAUT B TOM
cucTeMe, KOTOPYIO MBI IIbITaeMcs c/iefiaTh 0osiee yCTOWYMBOM, — CIIeAYeT MOHATh BaKHEHue
TEHJCHIIUM, CBSI3aHHBIE C HEH, OMNPENeNIUTh, KaKue BHYTPEHHHME JJIEMEHTBI, CTPYKTYPbl U
IpoIecChl SBIAIOTCS OCHOBHBIMM JUIsl JaHHOM cucTembl. Hamo xopomo pa3buparbes B
OMOJOTUM U TOHUMATh, YTO IIPOUCXOAUT C OOUTATEIIMU NPYy/Aa.

B-nAThIX, MBI JIOJDKHBI TOHATH BHYTPEHHME HMPUHIMIBI paOOThl JaHHOW cHcTeMbl. 7€ B
JTAHHOW CHUCTEME BO3HHMKIM «MaHHaKalbHbIE» LUKIbI U IJI€ — LMKIbI, MpUHOCAIME Ojaro?
Korzna 4emoBek 3TO 3HAET, OH NOHMMAET, KyJa HaJ0 BMEIIMBATHCA U TAE€ HAJ0 BHOCHUTH
u3MeHeHus. Hampumep, BaXHO MOHMMAaTh, KaK Pa3MHOXKAIOTCS Kaprbl U T€ PacTEHHUS U
0€ecIrI03BOHOYHBIE, KOTOPBIMU OHH MUTAIOTCS, HO HE MEHEe BA)XXKHO 3HATH, IPU KAKUX YCIOBUAX
MOJKET HAuaTbCi TaK Ha3bIBA€MOE I[BETEHHWE TIpyAa — UYpPEe3MEPHOE pPa3MHOXKEHHE
OJIHOKJIETOYHBIX BOJOPOCIEH.

B-mmectbix, He0OX0IMMO OIpeNeaUTh KOHKPETHbIE U3MEHEHHS, KOTOPbIE yIy4IlllaT pa3BUTHE
CHCTEMBI U HalpaBsT ee Ha yCTONHuuBBIM Kypc. Eciu BBl moiimere, Kak paboTaeT cucreMa, To
Oynere 3HaTh U TO, TJIe OHA TpeOyeT U3MEHEHHUM, a 3aTeM HayaTh paboTy HaJ TEM, YTO CIEayeT
U3MEeHUTh. J[11 0003HAaYEeHHs TAaKOro poja M3MEHEHHH MCIIONB3YEeTCs CIOBO «HMHHOBALIMS.
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Buzbl n3MeHeHnil MOTYT BKJIIOYATh HOBBIE LIE€TH, MPOEKTHI, TEXHOJIOIMH U MOAXOJbI, a TAKKE
HOBBIE€ THUIBl MBIIUIEHUS WIM Napaaurmsl. BpiOop MHHOBaLMil JODKEH ONPEAENIsAThCS
KOMOMHAIIMEW KpPUTEPUEB: OXHUJIAEMbIMM CHCTEMHBIMM IIOCJIEICTBUSAMHU IUIAHUPYEMBIX
npeoOpa3oBaHuil, BEPOSTHOCTBIO JOCTHXKEHHUS YyclleXa U BO3MOXKHOCTBIO COXpaHEHHUs
pe3ynbTaTOB U3MEHEHUHN B JIOJITOCPOYHOM IEPCIEKTUBE. B ciaydae npyna MOKHO I'OBOPHUTb,
HalpuMep, O CO3JaHUH MECT €CTECTBEHHBIX HEPECTHIINIL, YTO ITO3BOJIUT JOCTHYb YCTOMYUBOIO
BOCIPOM3BEICHUS TOMYJISALNUN KapIOB.

B-ceapMbIxX, HY’)KHO UMETh IIPEJICTABICHHUE, KAK YCIICIIHO HaYaTh 3aJyMaHHbIC H3MCHECHHUS U
JIOBECTH WX 10 KoHIa. O4YeHb BaKEH Mepexo] OT MOHUMAaHHUs TOTro, KaK CUCTeMa paboTaer,
K TOMY, KaKk €€ HM3MEHMTb. /[Ig 3TOro Hazmo 3HaATh JIIOAEH, OpraHU3alud U IPUMEHSEMbIC
¢u3uueckrue U TeXHU4ecKue mporecchl. Hano ymers omnpenensits, Kakue 3J1€MEHTBl CUCTEMBI
0osiee OTKPBITHI JUIsl IEPEMEH U TJI€ CKOpPEE BCEI0 BO3HUKHET CONPOTUBIICHUE IUIAHUPYEMBIM
pelIeHUs M. YCTOMUMBOMY Ppa3BUTHIO CHUCTEMbl MOXET IOMOYb WJIM IIOMELIaTh 3aceleHHE
npyza ApyruMH BUJIaMH KUBOTHBIX. Hampumep, 6€30011HBIN ¢ BUAY POTAaH-TOJIOBEIIKA MOKET
3a HECKOJIBKO JIET COXKpaTh BCEX CBOMX KOHKYPEHTOB, U BallleMy OM3HECY MPHJIET Me4aIbHbIH
KOHell. A MOXXHO 3aCeIUTh B NpYJ] 0€CII03BOHOYHBIX, KOTOPBIMH MMUTAOTCS KapIibl, WK APYyrHe
BUBI IO, CITOCOOHBIC TPUIATH CUCTEME YCTOMYUBOCTD.

B-BocbMBIX, HEOOXOAMMO YCIIEIIHO BBIIOJIHUTH HAMEUEHHYIO Iporpammy u3meHeHuil. Jlus
ATOr0 HYXHbI CTPATETUsl, PECYpPChl, BOBICUYEHHOCTh JIUJEPOB, MOAJIEPKKA COIO3HUKOB, HABBIKU
U yYMEHHE aJalTHpPOBaTh CBOM IUIAHBI K H3MEHSIOIIMMCS 00cTosITenbcTBaM. BaxkHenmmii
AIIEMEHT yclexa — TMOKOCTh M HenpepbsiBHOE o0ydeHne. Hago ObITh TOTOBBIM K TOMY, YTOOBI
MEHATH IUIaHbl U aJanTHPOBAaTbCS K MEHsOLIelcs cuTyauuu. Hampumep, BMecTo npopaxku
PBIOBI IPOJIaBaTh PAKOB, €CIIM TAKOBbIE IPUKUBYTCS.

B-1eBATBIX, HEOOXOIMMO TIOCTOSHHO OTCJEKUBATh pE3YJbTaTbl, COBEPLICHCTBOBAThH
CUTHAJIBI, yJIy4llaTh MMOJTy4aeMy0 MH(OPMALIMIO U HAa 3TOM OCHOBE — IOHUMAaHHUE CYIIHOCTH
npobaeMbl. YCTOMUMBOE pa3BUTHE — IPOLECC, KOTOPBHIH HUKOTJa HE 3aKaHYMBaeTcs, MO0
camMo pa3BuTHe OeckoHeuyHO. HeoOXxommmMo TOHUMATh, Kyda MBI B HACTOSIIEE BpeMs
nBxeMmcsi? [Touemy? UTo Mbl 1OJIKHBI H3MEHUTH WIN CIeNIaTh, 4YTOOBI 00ECIIEYUTh JBUKEHHE
B IpPaBUJIbHOM HANpaBiICHUM B TEUEHUE JJIMTENbHOrO BpeMeHu? W Kkak Mbl y3HaeM,
nobuBaeMcss JM Mbl ycrexa Ha 3ToMm nyTtu? J[leiictByiite cmeno, packoBanHo! He momuio
PpBIOOBOJICTBO — OPraHU3yHTE SKOTYypU3M, Hanpumep!

JKuBute ¢ paloCTHBIM OCO3HAHUEM CJIOKHOCTHU HAILIEr0 YAWBUTEIBHOTO MUpa, Haboaaire
3a IITyOMHHBIMU B3aMMHBIMU CBS3SIMH MEKY SIBICHUSIMU U HE 3a0bIBaiiTe MOCTOSHHO 33]aBaTh
caMMM ce0e 3TH BaKHbIE BOIIPOCHI.

Ha crenax xpama B apeBHerpedeckoM ropoje Jlenbdsl ObUTM HamMcaHbl CEMb KOPOTKHUX
u3peueHnit: «Ilo3Hait camoro ceGs», «Huyero cmepx Mepb», «Mepa — Ba)KHEE BCEToY,
«Bcemy cBoe Bpemsi», «['1aBHOE B )KM3HU — KOHEI, «XyALIUX Be3le 00IbIIMHCTBOY, «Hu 3a
KOTO HE pydaicsi». MOXeT 1M yCTOMYMBOE pa3BUTHE YTO-TO MPUOABUTH K ITHUM COKPOBHILAM
JKU3HEHHOW MynpocTtu? Bo3mokHo, uyto M HeT. Ho, mepednThiBas 3TH HU3PEUCHUS CETOJHS,
MIOBTOPUM BCJIE] 3a UCTOPUKOM aHTUYHOCTH akagemMukom M. JI. 'acnapoBbeiM: «Bbl ckaxkere,
YTO 9TO M Tak Bce 3HatOT? Jla, HO BCe JIM TaK M MOCTYIAIOT?)

Crates mnoaroroBneHa B paMmkax rpaHTta Ilpesmpenra Poccuiickoii ®Denepauun
JUTSl TOCYAAPCTBEHHOM MOAJIEPIKKH MOJIOBIX poccuiickux yueHslx M/] 739.2011.6

YAPJI3 JAPBUH U OBOJIIOIMNOHHASA TEOPUSA

Coiidep B. H. , ookmop ¢puzurko-mamemamuyeckux Hayk

«Hayka u3 nepBbix pyk» Ne4(34), 2010

B 1859 roay BbIILIa B CBeT KHHMIa AaHIJMcKOro ydenoro Yapasza JlapBuna

«IIpoucxoxkaeHne BHIOB NMYTeM €CTECTBEHHOro oToopa, min CoxpaHeHue 0JIaronpUsiTHHIX
nopoa B 0opnle 3a cymecrBoBanue». OHa cpa3y craja 0ecrcessiepoM, BO3IJIABUB CIHCOK
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BCEMHPHO M3BECTHBIX KHHUI M TPHHeCS CBOEMY aBTOPY JIaBpbl €IHHCTBEHHOI'O
NEePBOOTKPHIBATE/IsI IBOJIOLMOHHON Teopuu. OnHAKO mocieHee He TOJbKO HETOYHO, HO M
HCTOPUYECKH HeCNPaBelJHBO MO OTHOLIEHUIO K JAPYIMM Y4YeHbIM, NpelllecTBEHHHKAM H
coBpemMeHHUKaM JlapBuHa, 4TO W [0Ka3biBaeTcss B NYOJMKYeMOM B HalleM >KypHaje
o4YepeaHOM «IBOJIOIHOHHOM 0YepKe)» U3 rOTOBSIIIEcsl K me4aTH KHUI'M U3BECTHOr0 Y4eHOro
u ucropuka Hayku B. H. Coiidepa «IBoIIOIIUOHHAS U1es1 1 MAPKCUCTBI».

UYapn3 Jlapsun ponuics 12 despanst 1809 r. — B rox Beixoaa B cBeT «Duiocodun 30070THN
Kana barucra Jlamapka, B KOTOpoil Obula MOAPOOHO U OOCTOATENBHO H3JIOKEHA IepBas
BOJTIOLHOHHAS TEOPHSL. *

Ycnexamu B 1mkoie JlapBuH He Onuctan. B komnemke nena Takke IITH HEBaXXHO, U B KOHIIE
KOHIIOB OTel] OTHpaBwi ero mnoxaaibine — B LloTnanauto, tae B okTsiOpe 1825 1. 16-meTHmit
IOHOIIIA Hayal Y4YUTHhCS HAa MEAMIMHCKOM (akyibTeTe DIUHOYPrCKOro yYHUBEpcHTETa (Takoil
BbIOOp OyAymied CHeruasbHOCTH ChlHA ObUI HECIy4alHBIM — €ro OTell ObLI IpeyCHeBaIOIIUM
BpauoM). Uepes aBa roga crajio sicHO, 4yTo Bpauya u3 Yapmza He nonyuurtcs. [locnenoBan HOBbBIN
IepeBOJ — Ha 3TOT pa3 B JpPYyrod 3HAMEHMUTHIN yHuBepcuteT, KoMOpuIKCKUHM, HO YK€ Ha
6orocnoBckuil pakynprer. O0 yuebe Tam cam Yapa3 BCIOMHHAI: «...BpeMs, KOTOPOE s MPOBET B
KomOpumke, ObIT0 BCephe3 MOTEPSIHO, M JAaXe XyKe, 4eM MOTepsiHo. Mos cTpacTh K pyKeHHOU
CTpenbbe M OXOTe ... MpHUBENa MEHA B KPYXKOK ... MOJIOJABIX JIOJIEH HE OUYeHb BBICOKOMH
HPABCTBEHHOCTH... YacTEHbKO MbI IWJIM HE B MEPY, @ 3aTEM CJICZOBAJIN BECEIIbIE IECHU U KAPTHL. ...
3Hal0, YTO MHE CJIEel0Bajio Obl CTBHIAMTHCS MPOBEICHHBIX TaKUM O0pa3oM JHEH M BEUEpOB,
HO HEKOTOPBIE U3 MOUX Jpy3€il ObUTH TaKkue MHJIbIE MaJIble, U BCEM HaM OBLIO Tak BECENO, UTO S U
Tenepb BCIIOMUHAIO ATO BPEMsI C YIOBOJIIbCTBUEM).

Hakonen, Bmae 1831 r. JlapBuH chnan 3K3aMeH Ha CTeNeHb OakajgaBpa. EMy momaraioch
OpOyuuThCsS Ha (akyJabTeTe eIle JBa CEeMEeCTpa, HO COOBITHS TOBEPHYJIHMCH HHAUe.
Bocnonb3oBaBumInCcy pekol BO3MOKHOCTBIO, OH HAHSUJICS, BOIPEKH JKEJIaHWIO OTLA, Ha CYIHO
«burapy», oTnpaBsBIIeecs B KPYrOCBETHOE MyTEUIECTBHE MO KOMaH 101 kanutaHa PoGepra ®uir-
Posi?. B oGs3anHocTs JlapBMHA KAK HATYPAINCTA BXOMMI COOP JKMBOTHBIX, PAaCTCHHH W
reojoruueckux o6pasmoB. 3a mATh JeT apBun mocetun FOxuyto Amepuky, octpoBa Tuxoro
Okeana, HoByto 3enanaunto, ABCTpaiuio U Apyrue TOYKU 36MHOTO I1apa.

[IaTunerHee KpPyrocBeTHOE MyTEIIECTBHE IMOAONUIO K KOHIY 2 okTsiOps 1836 . Temeps
JlapBuHy HaJUI€Kall0 MPHUCTYIUTh K OMHCAHUIO COOPAHHBIX KOJUICKIMHA U ITyOJIMKAIlMA JaHHBIX O
noesnke. Yepes Tpu roja BblIa ero nepsas kHura — «llyremectsue Ha kopabne buriasy (unum
«JIHEBHUK M3bICKaHUI»), cpa3y HpHHECIIas MOJOJOMY aBTOPY OIPOMHYIO MOMYJSIPHOCTb. Y
JlapBuHa okazajcs peikuil Jap paccKa3yMKa, YMEBILETrO pPacIBETUTh AETAIW U COOBITHS, Jake
HE OYEHb 3aHUMATENIbHBIE C IEPBOTO B3IJISAAA.

Bce nauanocs ¢ MaabTtyca?

Korna JlapBuH BmepBble 3anymaics Haja mnpoOiemamu sBomounu? CaM OH MHOro pas
YIIOMHUHAJ, YTO K CBOEW BOJIIOIMOHHOM rumnotese npumien B 1842 r. u 4To €ro HaTOJKHYJA Ha ATY
UJICI0 KHUTA BEJIMKOIo aHruickoro skoHomucra Tomaca PobGepra Manbryca «OmbIT 0 3aKOHE
HapojoHaceneHus» (1798). ManpTyc Aoka3biBaj, YTO YUCICHHOCTh HACENIEHUsS Ha 3emJie pacTeT
CO BpEMEHEM B TE€OMETPHUYECKOW TMPOrpeccHH, a CPeIACTBa CYIIECTBOBAHUS — JIMIIb B
apudmernueckoil. JlapBuH yTBep)Aaj, 4YTO O3TOT TE3HC IMOpPa3WJl €ro, U OH IepeBel 3Ty
3aKOHOMEPHOCTh Ha BCIO MPUPOJY, MpPEINOJOXKHB, 4YTO B Hell Bcerma wuuer Oopbba 3a
CYILIIECTBOBaHHE, TaK KaK JUIsl BCEX POXKIAIOIIMXCS HE XBaTaeT WCTOYHUKOB MHIIK U Cpeibl
oOuTaHusl.

Tezuc o Hamuuuu Takol OOpbOBI MEXIYy MPEACTaBUTENSIMH OJHOTO M TOTO K€ BHJA
(6nympusuoosas 60pvbda), Kak U MEKIY OCOOSIMH Pa3HBIX BUIOB (Medceudosas 6opvba), ObLI
OCHOBHBIM HOBOBBeZieHHeM JlapBuHa. OH 3asiBUJI, YTO 3BOJIOLUS MPOUCXOAUT Oyarogaps oToopy
oco0eif, myurie MpUCIOCOOJIEHHBIX K BHEIIHEU cpene (ecmecmeaenusviti ombop). Ecnu Mecta mon
COJIHIIEM JUIA BCEX pOXKIAIIIMXCS JCUCTBUTEIHO HE XBaTaeT U cjadble TMOTruOarT B
KOHKYPEHILIMU C CHJIbHBIMH, TO CTOUT KaKOMY-HUOY/Ab OpPraHu3My CIIydailHO oka3aTbcs Oouiee
MPUCTIOCOOTIEHHBIM K OKpYXKarollled cpene, Kak eMmy OyAeT Jierdye BbDKUTh U JaTh OoJibliee 10
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KOJINYECTBY MOTOMCTBO. Ecnu ysydmeHHbIH npu3Hak OyaeT coXpaHeH NOTOMKaMU CYaCTIMBUYHUKA,
TO OHM HAYHYT TECHUTh MEHeE MPUCIOCOONIEHHBIX K Takoil cpene copoauuei, ObIcTpee
pasMHoatbes. [Ipupona crnenaer ManeHbKHMH IIAXOK BHEPEN, a TaM, TJISAMILD, MOSBUTCS €LIe
0oJsee yaauIMBBIA CHACTIMBYHK C ellle 00jiee COBEPIIEHHBIM cTpoeHneM. W Tak — MUJTHOHBI JIET,
IIOKA CYIIECTBYET KMU3Hb Ha 3eMJI€.

Hap npodiemaMn M3MeHYMBOCTH BHI0B JlapBHH, IO ero cJ0BaM, HA4aJ 3aAyMbIBAThCS
yxe BO BpeMs IuiaBaHus Ha «burie»: «5 npuimen K MbICAH, YTO BHAbI, BEPOSITHO,
H3MEHSIIOTCH, U3 JaHHBIX N0 reorpaguyeckoMy pacHpeleJieHHI0 M T. Il., HO B TeYeHHe
HECKOJIBKUX JIeT s1 0eCCHIbHO OCTAHABJIMBAJICH Iepel COBEPLICHHOH HECIOCOOHOCTBHIO
NPEeVIOKUTh MEXAHU3M, C IOMOLIBI) KOTOPOr0 KAaKAAad 4YaCTh KaXKAOr0 U3 CO3AaHH
O0Ka3bIBAJIACHh NMPUCIOCO0JEHHON K YCJIOBHMAM HX KuU3HW». Unes Jlamapka o mocreneHHOM
COBEpPIICHCTBOBAHUM BHM/J0B CTajla K 3TOMY BpPeMEHH A0CTAaTO4YHO nonyJsipHoii. Ilogo0Ho
TOMY, KaK KaIlIsl [J0J0MT KaMeHb, INOBTOpPSIBIIMECS JAeCATHJIETHSIMH YTBepP:KICHUS O
eCTeCTBEHHOM Pa3BUTHH, NOSIBJICHHH HOBBIX BH/IOB [€JIAJH CBOE [eJI0 U NPUYYaJH JIoAel K
MBICJIM O IOIIyCTHUMOCTH 3BOJIIOLHH. YMECTHO BCIOMHUTH M benpkamena dpaHkK/JIMHA C ero
Te3MCOM 0 4YesI0BeKe, IPeBPATHBIIEMCH B TAKOBOI'0 M3 *KUBOTHOI0 0J1aroaps Mpon3BOJACTBY
opyaMii Tpyaa, 1 3HaMeHHUTOro aega Yapusa, Jpasma /lapBuHa — Bpada W nmyOJIMIIUCTA,
H3JI0KMBIIET0 B CBOEM COYMHEHHH «300HOMHS, WM 3aKOHBI OPraHHUYeCKOH JKM3HU»
(1795 r.) maero opraHnyecKoro nmporpecca.

JlapBUH HEOHOKPATHO MOBTOPSUI (B TOM YHUCIIE, HA CKJIOHE JIET B «ABTOOMOTrpadum»), 4to uues
0 €CTECTBEHHOM oTOope o3apuijia ero B okTsiOpe 1838 r., korma emy mnonajia B pyKd KHHra
Manbtyca. OgHako nepBblii HAOPOCOK CBOEW THUIOTE3bl OH SIKOOBI CIeNai He TOTa JKe, a JHIIb
ciycts 4 roxa, B 1842 r. Dra pykonuch, 4yacto ynomuHaemas J[apBHHOM B MUCbMax K JIPY3bsiM,
IIPU €r0 KU3HU He Oblla OImyOJIuKOBaHa.

VYxe nocine cmeptu JapBuHa ero cbiH ®p3Hcuc uzgan kHury «OcHoBbl "IlpoucxoxaeHus
BUJIOB"», B KOTOPYIO BKJIFOUMJI JIBE€ PAHEE HEU3BECTHBIE PYKOIMCH OTLA — YIOMSHYTBIM BBILIE
nepBblii HAOPOCOK IrunoTe3bl Ha 35 crpaHuuax (AkoObl HanmucaHHbIA oTHOM B 1842 r.) m Oonee
npoctpanHnblil (Ha 230 c.) Tekct, noMedeHHbid 1844 r. [Touemy 3Tu paboThl HE ObUIM HameyaTaHb
IpU KU3HU aBTOPA, XOTS, KaK Mbl YBUJUM Jlajibllle, B 3TOM ObliIa OCTpasi HEOOXOAUMOCTb, TENEpPh
YK€ y3HaTh BPSIZ JIM BO3MOXHO.

Heony01nkoBaHHBIE PYKOIIMCH

K 1842-1844rr., 3a Te necATHIETHSA, KOTOPHIE TPOTEKIM C MOMEHTa OITyOJMKOBAHUS
JlamapkoM ero Tpyaa o0 SBONIOLMH, B OMOJOTMHM HAaKONMJIOCh MHOTO (DaKTOB, BIIOJHE
YKJIaJbIBaBUIMXCS B PYCJIO 3BOJIOLMOHHBIX NpeAacTaBieHuid. Maes ykpenwmnach, a oOIIECTBO
CO3pEJIO VISl €€ BOCIIPUSATHS.

OO0 3TOM CBHIIETENBCTBYET €Il OJUH, Kypbe3Hblil, mpumep. B 1843 u 1845 rr. B Anrauu Obut
onyOJIMKOBaH 2-TOMHBIM TpyJd aHOHUMHOro aBTopa «Cieibl eCTeCTBEHHOM HucTopum». B Hem
u3jarajgach uaes 00 SBONIONUM XUBOTO MHpa, YKa3bIBAJIOCh HA CBSA3b MEXAY POJACTBEHHBIMHU
BHJAaMHM, aB KadyecTBe IPUYMHBI H3MEHEHHS BHJIOB HA3bIBAIACh pOJIb DJIEKTPUUYECTBA U
MarHeTusMa B 3TOM IpolLiecce.

ABTOp MPOBOJNI TaKyO aHAJIOTHIO: METAJUIMYECKUE ONMMIKA 00pa3yroT XapaKTepHYIO KapTUHY
pa3BETBIECHHOIO CTEOJISI pacTeHHs] BOKPYI OJHOTO KOHIIA 3JEKTPUYECKOTO MPOBOJAHMKA WU
MOJIFOCa MarHUTa U KapTHHY, 0oJiee TOX0XKYI0 Ha KOPEHb pacTeHusi, — BOKpYT Apyroro. [Toatomy
HeJb35l UCKIIIOUNTh, YTO PACTEHHS] BOZHUKIIM UMEHHO TaKMMH, 100 B UX (POPMUPOBAHUU TPUHSIU
ydacTue 3JeKTpuuYecKue cuibl. HecMOTps Ha Takue NMOBEPXHOCTHBIE CY)KJIEHUS, aBTOP CO3/ajl
MIPOU3BE/ICHUE, UNTABIIEECs ¢ HEOCIabeBatoIIUM HHTEPECOM.

Omun u3 mpusareneid JlapBuHa, nucarenb u mnyonauuuct PoGepr Uembepe, mpucnan emy
DK3EMIUIP HAllyMeBIIEH KHWIW, W J[apBMH ¢ MHTepecoM ee unTtan. Yepe3 miecTb JIeT IOCIE
BBIX0JIa KHUTH CTaJIO SICHO, YTO €€ aBTOPOM M ObLT TOT camblii Yembepc.

K 1844 r. otHOCHTCS 0HO MHChMO J[apBUHA, MpOJIUBaKOIIEe CBET HA TO, YTO OH CaM UMEHHO B
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ATOM TOJIy Hadall MpUaBaTh CBOMM Pa3ayMbsM 00 BOIIOIMH OTPOMHOE 3HAYEHHUE, YeTr0 He OBLIO
pasbiie. OH Hanucan 5 uroHd 1844 r. NIMHHOE THUCBMO CBOEH KEHE OMMeE 3 8 KOTOpOM B
BBICIIPEHHUX BBIPAXKEHUSX M3JIarajl CBOIO BOJIIO: B Cllydyae €ro BHe3anHou cMepTH uctpatutb 400
¢GbyHTOB Ha J0BEJCHHE J0 3aBEPILIEHHOr0 BHUJIAa TOJIBKO YTO 3aKOHUYEHHOW PYKOMHCH 00 3BOIIOIUU
(3amaHue OBUIO ACTATU3UPOBAHO — MOJ00PATh HAJIeKAIINE TPUMEPBI U3 OTMEUEHHBIX J[apBUHOM
KHUT, OTPEAAaKTHPOBaTh TeKCT U T.A.). C Ipyroil CTOpPOHBI, UMEHHO B SIHBape TOrO e Toja B
nuckMe K Ootanuky Jo3edy ['ykepy, ceiHy mupektopa KoponeBckoro 60TaHMYECKOro cana u
3TIO TOTJAIHEro narpuapxa reonoruu Yapnza Jlaiiens, J{apBuH cooOIMII, YTO pa3MBIILISET HAL
po0JIeMOil ”3BMEHUYNBOCTH BUJIOB.

[Touemy Bapyr JlapBuH peurms oOpaTUThCA K JKEHE CO CIeHualbHbIM MnocianueM? OH
JNEHCTBUTENLHO B 9TH T'OJIBI JKAJIOBAJICS HA 3/I0POBbE (TMarHo3 He ObLI MOCTABJICH, U OH OCTABAJICS
6osbHBIM Ha mpoTshkeHuu eme 40 (1) ner). Kazamock Obl, €ciii OH Tak JOPOKHII CBOEH 33 TyMKOM
00 DBONIONHMH, YTO TOTOB OBUI TPAaTUTh JCHBIM HA YIUIATy TOHOPAPOB M3 OCTaBISEMOTO
HACJIEJICTBA, TO JIOJDKEH ObUl OBl PacXxoqoBaTh BCE JOCTYIHBIE CHUJIBI U BpeMsl Ha JOBEJICHUE
[JIABHOTO TpyAa 10 GuHamsHOTOo 3Tana. Ho Hudero mogo6Horo He mpousonuio. OaHy 3a Ipyroi oH
W3/aBaJI TOJICTBIE KHWTH O YeM YrojHo, HO He 00 »Bomonuu. B 1845r. BeIIUIO BTOpOE,
nepecMOTpeHHoe u3naHue «JlHeBHWMKa myremectBuii Ha buriae», B 1846r.— TOoM O
reojoruuecknx HabmoaeHusx B KOxuoit Amepuke, B 1851 r. — moHorpadus 06 yCOHOTHX pakax,
3aTeM KHUTAa O MOPCKHX YTOYKaxX U T. . A o4epk 00 3BOJIIOIIMYU TaK U Jexan 0e3 nBukeHus. Yero
Bepkugan Japsun? [louemy Gosiicst mpenaTh CBOM TPy KpUTUKE Kojuier? Moxket ObITh, omacarcs,
YTO KTO-TO Y3pEeT B €r0o TPyJAe 3aWMCTBOBAHUE W3 UYXHX PabOT 0e3 CChUIOK HAa HMCTUHHBIX
aBTOpPOB?

Uro [apBuH, paBja, Ieiall, TaKk 3TO YaCTO HAIIOMUHAI CBOUM BBICOKOIIOCTABJICHHBIM JIPY3bsM
B NHChbMaX, UYTO Bce CBOOOJHOE BpeMs YmoTpedsseT Ha 0OMyMbIBaHWE MPOOIEMBI 3BOJIOLHUU.
Hekortopeim aapecatam JlapBuHa ObLT M3BECTCH €0 TJIABHBIA TE3UC B CAMBIX OOIIMX YepTax: s
BCEX POXKIAIOIIMXCS HE XBaTaeT 3alacoB MUIIM, BOJAbI M IPOYHMX CPEICTB CYIIECTBOBAHUS,
B )KMBBIX COXPAHSIOTCS JIMINb T€, Y KOTO €CTh IMOTCHIHAN JIsi BbDKHBaHHS. MIMEHHO OHM U
o0ecnevynBaroT MPOrpecc B JKUBOM MHpE.

InBapa biaut u ero ujaesi ecteCTBEHHOro 0TOOpa

Croponnuku /lapBuHa OOBSICHSUIM MO3KE TAKYIO CTPAHHYIO €r0 HETOPOIUIMBOCTh C MU3JaHUEM
TpyZAa 00 3BOJIOIMU TEM, YTO OH OyATO OBl OBbLT A0COTIOTHO YOEX/IEH B TOM, UTO 3TA e HUKOMY
B TOJIOBY IPUITH HE MOTIJIA, IOYEMY M CIEHIMTh C MyOJUKalUeld TUIIOTEe3bl pe30Ha He ObUIO, XOTH
Ipy3bsi mnoToparuMBaiv JlapBuHa ¢ mevyaTaHueM 3Tod pa®oThl. DTO cCTalo SCHO U3
ONmyOJIMKOBaHHON yke mocie cmeptu JlapBuHa coxpaHuBlieiicss nepenucku (cbiH PpaHcuc
COOOLIMII, YTO €ro OTell He pa3 TUIATEIbHO IMPOCMATPHUBAJ BCIO CBOIO KOPPECIOHJIECHIMIO U
M30MPaTEIbHO CKUTaJ YACTh MHCEM).

OpHako BpsA JU TOJBKO HEMOKOJEOMMOW YBEPEHHOCTbIO B CBOEH OpPUTHMHAIBHOCTH
o0BsicHsIeTCS Takoe moBeacHue JapeuHa. B 1959 r., Bo Bpems ipa3qHOBaHUS CTOJICTHETO FOOMIIeS
BbIxoJa B cBeT «lIpoucxoxnaeHuss BuaoB», mnpodeccop aHtponosoruu IleHcuabBaHCKOrO
yauBepcuteta Jlopen Diicau 3asBwil, yTo y JlapBuHa OBLIM Apyrue OCHOBAHMS HE CIEHIMTH C
nyOJIMKaluel 3BONIOLMOHHON TMIOTE3bl B T€UEHUE MOYTH JBaAuatu Jjer. [lo MHeHuto Diicnu,
KOTOpBI NPOBEJI OIPOMHYIO MOUCKOBYIO palOoTy, /lapBUH HE CaMOCTOATEIbHO MpHUIIEN K HJee
060pbOBI 32 CyIIECTBOBAHME, a 3aMMCTBOBAJ €€, MPUYEM BOBCE HE y HKOHOMHCTa MajbTyca, a'y
M3BECTHOTO B T€ TObI Onosiora Dasapaa bimra, muaro 6:1m3ko 3HaKOoMoTOo J[apBHHY.

Bbrut Obim Ha ron monoxe [lapBuHa, poc B OelHON ceMbe M M3-3a TPYTHOIO (PMHAHCOBOTO
MOJIO)KEHUS CMOT 3aKOHYMTh TOJBKO OOBbIUHYIO MmIKomy. UYToObl oOecneunth celsi, OH ObLI
BBIHY)KJICH MOWTH paboTarh, a Bce CBOOOAHOE BpeMs MPOBOJWII 32 YTECHHEM, YCEPAHO IMOCelall
noHaoHCcKui bputanckuii myseii. B 1841 r. on momyunn mecto xpanutens Mysest KoposieBckoro
Aszuarckoro obmectBa B benranuu u mposen 22 roga B Muauu. 31ech UM ObUIM BBITNOJHEHBI
NEepBOKIIACCHBIE HccienoBanus npupoasl Oro-Bocrounoit Asum. B 1863 1. m3-3a pe3koro
YXYJIEHUS 37J0pOBbsl OH ObUT BBIHYK/ICH BEPHYTHCS B AHIJIHIO, I'/1e CKOHYascs B 1873 T.

B 1835 wu 1837 rr. biut Hameuaran B «JKypHane eCTECTBEHHOW HCTOpPUW» JBE CTaThH,
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B KOTOPBIX BBEJ MOHATHS OOpbOBI 3a CYIIECTBOBAaHHE M BBDKMBAHMA 00Jiee MPHUCIIOCOOIECHHBIX K
cpene cymecrBoBanus. OngHako, coryiacHo bauty, oTOop maer He B HampaBlIeHMH Bce Oolee
YIAYYIIEHHBIX CYIIECTB, MPUOOPETAIOMIMX CBOMCTBA, MAIOIIME WM IPEHMYIIECTBA MEpea yikKe
CYLIECTBYIOIMMH OpraHU3MaMH, a COBCEM HMHaue.

3agaua otbopa, mo biuTy, — coxpaHeHHWEe HEU3MEHHOCTH OCHOBHBIX NpU3HAKOB BHaa. OH
nojaraji, 4YTO BCSKHE HOBbIE M3MEHEHHUS OpraHoB (celyac Mbl Obl Ha3B&IM HUX MYTALMSIMM)
HE MOTYT TIPUHECTH YEro-TMO0 MPOrPECCHBHOTO YK€ CYIIECTBYIOUIMM BHAaM, XOPOIIO
IPUCIOCOOMBUIMMCS 3a MMJUIMOHBI JIET K BHelIHeH cpene. M3MeHeHus OyayT TOJIBKO HapyllaTh
XOpOILIO OTJIAKEHHBI MEXaHW3M B3aWMOJAEUCTBUS Cpellbl U OpraHu3MoB. [103TOMy Bce HOBUUKH,
HEMHMHYEMO HCIOpPYEHHbIE BO3HUKIIUMM B HHMX paccTpoHcTBaMu, OyayT OTCEKaTbCs OTOOPOM,
HE BBIIEP)KAaT KOHKYPEHIIMH C XOPOIIO MPHUCTIOCOOJIEHHBIMU THUIHYHBIME (hOpMamMH U BBIMPYT.
Taxum o6pazom, biaut npuMeHwI npuHIMI 0TOOpPa K JUKOW MIPUPOJE, XOTs 0TOOPY ObliIa MpuaaHa
KOHCEPBATHBHASL, 4 HE CO3HMATC/IBHAS POIIb ~.

JlapBuH He Mor He 3HaTh paboT biinTa: OH Aepkan B pykax HOMepa KypHaJIOB € €ro CTaThsIMH U
nutupoBan ux. OH mucal, U HeE pa3, YTO BHUMATEJIbHO U TIIATEJIBHO IPOCIEANUT 32 BCEMHU
nyOJIMKaUsAMU, KaCalOIIMMUCS BOIIPOCOB PA3BUTHS KHU3HHU Ha 3eMile, U 0COOEHHO — 3a OJIM3KUMHU
emy 1o ayxy. OH IUTHpOBaJl K TOMY )€ MHOrue Jpyrue paOoTsl bnmra, Bo3maBas HOIKHOE
3aciIyraM CBOEro KOJUJIETH, [O3TOMY HHUKAaK HE MOT MPOHTH MHUMO €ro paboT O €CTeCTBEHHOM
otOope. OIHaKO OH HU pa3y HE COCJIAJICS Ha Ty CTaThlO, B KOTOPOU BIIUT UeTKO U SACHO M3JI0KUI
uzero o 6oproe 3a CyIIeCTBOBAHNE M O €CTECTBEHHOM 0TOOpE.

Bynyuu ropaenom u, Kak cuuTanu DUCIH U PsL IPYTUX UCTOPUKOB, OJEPKUMBIM MaHUEH HHU C
KEM He pa3ziensieMoi ciaBbl, JlapBUH MOI' BOCHOJIB30BaThCs MPUHLUMIHAIBHBIMU IOJ0XKEHUAMHI
baura, mociie yero Havau NpUBOAWTH CBOM 3amucu B mopsinok. K 1844 r. on neiicTBUTENEHO MOT
HOJArOTOBUTH JIOBOJBHO OOBEMUCTYIO PYKONHMCh OO 3BOJIIOLMHU, HO, MOHHMMAs HEIOCTATOYHYIO
OpUTMHAJILHOCTh CBOETO TpyJa B KpPAae€yroJbHOM BOIPOCE E€CTECTBO3HAHMS, BBDKMJIAN, TAHYI
BpeMs, HaJeACh, YTO KaKHe-TO OOCTOATENbCTBA 4YTO-TO HM3MEHAT B MHpPE U MO3BOJAT €My
«COXpaHUTH JUIOY». IMEHHO M03TOMY B «ABTOOMOTpadum» OH eImie pa3 MOBTOPHI: TONYKOM K
PasMBIIUICHUIO O POJM E€CTECTBEHHOI0 OTOOpa IMOCTYXKWia JUIsl Hero Julllb KHUra ManbTyca.
CocnaTbcsi Ha SKOHOMHCTA, a HE HA OHMOJIOra, TOBOPHUBIIETO O €CTECTBEHHOM OTOOpe B MHUpE
KHBBIX CYLLIECTB HECKOJBKUMU I'0/IaMU paHbllle, ObLJI0 6€3011aCHO, Be/lb IPUOPUTET B MPHUIOKEHUU
HKOHOMUYECKOTO aHaJInu3a K CUTyallud B OMOJIOTUYECKOM MHPE OCTaBAJICS 32 OMOJIOTOM, TO €CTh 3a
HUM CaMHM.

Ho u B »TOM yTBep>KIA€HHM IOTOLIHBbIE MCTOPUKM HAIUIM HATSKKY: XOTs JlapBUH M ykazai
TOYHYIO JIaTy, KOT/1a OH mpoyes KHUry ManbTyca (okTsa6pb 1838 1.), HO HU B ouepke 1842 r., HU B
Obonee obvemucToM Tpyne 1844 r. oH Ha Manbryca, Kak Ha TOJTOJIKHYBIIETO €ro K HJEe
HBOJIIOLMM, HU Pa3y He COCNaJICsA, 1 B TOM MECTe, IJle OH €ro yIoMsHYI, peub Ijia BoBce He 00
uziee KOHKYPEHIINH.

Olicny Hamien elle HeCKOJbKO TaKMX )K€ ciaydaeB, korjaa JlapBuH HelelnMKaTHO OOOMIENCs CO
CBOMMM TMpSIMBIMM MpPEIIIECTBEHHUKAMH W TEM OTYacTH TMOATBEPAWJ NPaBOTYy MHEHUS,
BbICKa3aHHOro emie B 1888 r. mpodeccopom XbroroHoM u3 JlyOnmHa o B3rspax Jlapsuna
OTHOCHUTEJIbHO MPOMCXOKIEHHUS BUIOB: «Bce, 4To ObUIO B HUX HOBOT'O, ObLIO OMIMOOYHBIM, a TO,
4TO OBIJIO PABUIIBHBIM, OBUIO YK€ U3BECTHO.

Bunumo, 3tuM 1 00bsicHAeTCs 3arafouHblil pakT HexxkenaHus JlapBuHa B TedeHue noutu 20 et
nyOJIMKOBATh TPYA O MPOUCXOKICHUH BUIOB.

IBOJIOIHOHHBIE B3rIsAAbI Alib(pena Youneca

Bo3MoxHO, 3TOT TpyA MpoaosKai Obl U Janbllie 0cTaBaThes B CyHAyke JlapBuHa, eciu Obl B
OJIMH M3 JTHEH He MPOM30ILIO0 COObITHE, 3aCTaBUBIIEE €0 CPOUYHO M3MEHUTH mo3uiuio. B 1858 r.
OH IOJIy4MJI 110 ITOYTE PabOTy CBOEr0 COOTEUECTBEHHUKAa — AJjb(pena Yoiieca, HaXOAUBLIETOCs
B OTOT MOMEHT Baanu oT AHrmMU. B Hell Yomiec u3naran Ty K€ UACI0 O POJIM €CTECTBEHHOIO
0TOOpa Ui IPOrPECCUBHON IBOIIFOLUH.

N3 urenuss pabotel Yosuteca JlapBUH MOHSJI, YTO €ro KOHKYPEHT pa3paboTall TUIIOTE3Y
ABOJIIOLIMHU J1aXke 0oJiee NIMPOKO, YEM OH CaM, IMOCKOJIbKY BKJIIOUIII B @aHAJIU3 HE TOJIBKO MaTepuall
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[0 JAOMAIIHUM >KMBOTHBIM, KOTOPBIM 110 MPEUMYLIECTBY HUCIIONIb30Bal J[apBUH, HO U MOYEPIHYI
dakTel B qukod mpupone. apBuHa 0COOCHHO MOpas3wmiio, YTO TaBHBIE (HOpMYyIUpPOBKH Yoiieca
OBLIIM M3JI0KEHBI TEMU K€ CIOBAMH, YTO U B €r0 «OYEPKE SBOJIIOLUN», IPUUEM UMEHHO Y OIlIeC
ccplIasica Ha ManbTyca.

Kak MOrjio ciyduThesi, 9TO KOHKYPEHT ommcai To ke camoe? Anbdpen Paccen Yomnec (1823—
1913) B TeueHHE MHOTHX JIET COOMpas HayYHbIE KOJUICKIIMH B SKCIICIUIIMIX Ha pekaX AMa3oHKa U
Puo-Herpo, na Manaiickom apxwumenare ¥ B APYyrux MecTax (MM Obuia coOpaHa KOJUICKIIMA,
conepskaBiasi 125 Teic. 60TaHUYECKUX, 300JIOTUYECKUX U T'€OJOTMYEeCKHX 00pa3IOB; COCTABJICHbI
cioBapu 75 Hapeuwid U T. 1.). 3aAyMbIBaTbCS HAJ MPOOJIEMON NPOMCXOXACHUS BUAOB Y oJuiec
HayaJj Mo4yTd oJHOBpeMeHHO ¢ JlapBuHoMm. Bo BcskoMm ciydae, yxxe B 1848 r. B mucbmMe cBoeMy
Ipyry, myremectBeHHUKY ['enpu baiitcy, on mucan: «MHe OB X0TeI0Ch coOOpaTh M JOCKOHAIBHO
U3YYUTH MpeCTaBUTENeH KaKoro-HUOYyIb OJTHOTO CEMEWCTBA, TJIAaBHBIM 00pa3oM C TOYKU 3pEHUS
IIPOUCXOXKAECHUS BUJIOB.

CtpaHHO, YTO HcClenoBaTeNIMU JapBUHH3Ma KpalHE PEIKO YIIOMUHAETCS Ba)KHEHIIMM NS
NOHMMaHHs (POPMHUPOBAHUS SBOJIIOLIMOHHBIX B3IJSI0B Yosuieca (akt, 4yTo B ceHTa0pe 1855 r., 3a
yeTbipe rojga 1o nepBoro usnanus «lIpoucxoxxnenus BunoB» JlapBuHa, Yoiuiec HameyaTanl B
«Annals and Magazine of Natural History» crateio nmoa nHasBanueM «O 3aKOHE, PETyJIHUPYIOIIEM
MOSIBJICHHE HOBBIX BHIOBY». B Hell Yoiuiec He TOJIBKO BBICTYNUI C 3asBJICHHEM O CYIIECTBOBAHUU
Ipolecca 3BOJIIOLMU BUJIOB, HO M yKa3al Ha Pojb reorpaduyeckoil M30JALUHM B CTAHOBJICHUU
HOBBIX pasHoBHAHOCTEH. OH chopmynupoBan naxe 3akoH: «llosiBIeHne Kaxx0ro0 BUa COBIAAaeT
reorpauecKyd U XpPOHOJOTHMYECKH C IMOSIBIEHHEM OYEHb €My OJIM3KOTO M MPEANIeCTBOBABILIEIO
Buga». Jlpyroii ero Te3uc ObT Takke cCymecTBeH: «Buabpl o00pa3yloTcs 1o IIaHy
IPEIUIECTBYIOLUINX». DTU 3aKJIFOUEHUSI OH OCHOBBIBAJ HE TOJbKO HA JAHHBIX U3YYEHUSI KOJIEKIUN
COBPEMEHHBIX €My BHUJIOB, HO M HCKOIIaeMbIX (hOpM.

A.Youtec, XOpomio 3HABIIMI [MKYH TNPHPOAY, UYepnaj MNpuUMepbl U3 CBOHX

IKCHEAUIUOHHBIX HaO/oAeHnii. Bo BBenenun k cBoeii kHure «/lapBunusm...» (1889) on
HanumetT: «CiaadbiMm MecToM B Tpydax JlapBuHa Bceraga cydTaja0Ch TO, YTO OH
NMPEeMMYILIECTBEHHO OCHOBBIBAJI CBOI) TEOPHUI0 HA SBJEHHMAX BHEIUHEH W3MEHAEMOCTH
OIOMAIIHEHHBIX JKMBOTHBIX M KYJBTYPHbIX pacreHuii. IloaToMy s mocrapajica HalTH
NMPoYHOe 00bsSICHEHHUE /1JIsl €r0 TeOPUH B (PAKTAX H3MEHSIEMOCTH OPraHN3MOB B €CTEeCTBEHHBIX

YCJIOBHAX»
VYounnec, kak BOAUTCS B HAy4YHOW cpefie, pa3ociall CBOK CTaThl0 KoJuleram-OuosioraM, U B UX
yucie — JlapBuHY, KOTOpPOro BBICOKO IIEHHWJI 3a ONHMCaHUE MyTelmecTBUs Ha «buruey.

[TyTemecTBEHHUK U HATypaJUCT, Y OJIEC XOPOILIO MOHUMaJI, HACKOJIbKO TPYy/AHA 3a7a4a ONUCAHUS
MOHOTOHHBIX IEPEE3I0B C MECTA HA MECTO U MOBTOPSAIOILENCS N30 JHSA B JIEHb NEATEIBHOCTH. [[Ba
BUJHBIX yueHbIX — Jlaiiens u baut — Takke oOpaTwin BHUMaHue J[apBruHa Ha cTaThio Yosuieca,
o yeM JlapBuH cooO1mui B mucbMe Yoisuiecy ot 22 nekadps 1857 r.

JlapBUH TMOJOXUTEIBHO OTO3BaJcs O paboTe Yosuieca, U C 3TOT0 BPEMEHH MEXAY HUMU
3aBs3anach nepenucka. Ho J[apBuH, HapO4YHO WM HEBOJIBHO, NPUTacWil SHEPruro Yoiuieca B
OTHOLICHHUHU JajbHEHIIero o0ayMbpIBaHUsI IPOOJIEMbl IPOUCXOXKACHNUS BUAOB, KOTJa B OAHOM M3
nyceM Kak Obl HeB3Hauall cooOIMI eMy, 4TO OH YK€ JIaBHO paboTaeT HaJ Tol ke mpobieMoil u
NUIIET OOJBIIYI0 KHUTY O IIPOMCXO0XKIEHUH BHI0B. JTO COOOIIEHNE OIeHCTBOBANIO Ha Y oiljieca, o
yeM OH Hamucal B nuchbMe baiitcy: «fl ouenp oOpagoBaH mucbMoM JlapBHHA, B KOTOPOM OH
MIUIIET, YTO COTJIACEH «IOYTH CO BCAKUM CIIOBOM» MOE€H paboThl. Temepb OH MOATOTOBIISIET CBOM
OonbLIONW TPYJ O BHUIAX M PAa3HOBUAHOCTAX, MaTepHal Uil KOTOPOTO OH COOHMpan B TEUYEHUE
20 ner. OH MOXeT M30aBUTh MEHsI OT 3a00THI MUCATh JAIBIIE O MOCH THIIOTE3€ ... BO BCSIKOM
cilyyae, B MO€ pacnopsikeHne OynyT IpeoCTaBlIeHbl ero (PakThl, U 1 CMOTY HajJl HUMHU paboTaThy.

OpnnHako, Kak APY)KHO CBHJIETENILCTBYIOT Bce Ouorpadsr /lapBunHa, HECMOTpsl Ha obOelaHus,
JlapBuH CBOMX THMIIOT€3 M UMEIOIIUXCS B €ro pykax ¢akroB Yosulecy He mpenoctaBmil. Tak,
BUIHBIA pycckuih Ouorpad Japsuna A.Jl. HekpacoB mnwumer: «...JlapBuH, ccbulasch Ha
HEBO3MOXXHOCTh B IUCbME H3JI0KUTh CBOM B3IVISJIBl, yMaluMBaJd O TeOpHHM OTOOpa. Yosuiec
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OpULIeN K HJee eCTeCTBEHHOro oTOopa He3aBucuMO oT [lapBuHa.... be3 comuenus, JapBuH B
CBOMX IMHMChMax HU OJHHUM CJIOBOM He OOMOJIBWIICS HU O MpUHIUIE OOpbOBI 3a CYIIIECTBOBaHUE, HU
0 COXpaHEHHH Haubosee MPUCIOCOONIeHHBIX. W K 3TUM npuHIHMNaM Y oJilec MpHUIlen HE3aBUCHMO
oT JlapBuHay.

Htak, Yomiec cam chopMymupoBayl THUIOTE3Y €CTECTBEHHOTO0 OTOOpa, M MPOU30LUIO 3TO
25 ssuBapss 1858 r., xorja MyTENMIECTBEHHUK HAXOJWJICS Ha OJHOM M3 OCTPOBOB MOJYKKCKOTO
apxurenara. Y oisec 3a00JeN TSKENIOH JIMXOPaaKoi U B IPOMEKYTKAX MEXAY IPUCTYIaMH BAPYT
OTYETIMBO MPEJICTABUII, KAK MOXKHO IIPUMEHUTh pacCykAeHue MailbTyca O IEpeHaceIeHUH U €ro
poau B »BoyoLMU. Benp ecniu ManpTyc mpaB, TO IIAHCHI JJS JIy4YIIETO BBDKMBAHMS BBIIIE Y
OpPraHU3MOB, Jy4Ille IPUCIIOCOOJIEHHBIX K yCIOBHAM Xu3Hu! B «60pnbe 3a cyliecTBOBaHHE)» OHU
oJlepXKaT BepX HaJ MEHee MPHCIOCOOICHHBIMH, NAAyT OOJbllee MOTOMCTBO, a 32 CYET JIYYIIEro
pa3MHOXKEHUs 3aliMyT OoJiee IMUPOKUil apealt.

[Tocne »Toif moragku B yme Yoieca, MHOTO JIET pPa3MBIIUISIBIIETO HajJ MpoliemMaMu
M3MEHEHHUs BUJOB, OBICTPO CIOXKWJIach 00mIas KapThHa. Tak Kak OCHOBHBIMU ()aKTaMU OH YXkKe
pacrioniaraji, eMy He COCTaBHJIO TpyJa CIEIIHO HabpocaTh TE3UCHl CTAaThbH M TaKXKe CIEIIHO
3aBepIINTh BCIO paboTy, aB el sicHoe Ha3zBaHue: «O CTpeMJICHUH Pa3HOBHUIHOCTEH OECKOHEHYHO
YAAJIAThCS OT IEPBOHAYAJIBHOIO THUMa». DTy CTaTbl0 OH M OTIPaBWJ C IEPBOM ke OKa3zuei
HapBuny, mpocs nomoub ¢ nybnukanueid. Kak nucan Hekpacos, «Yomnec nmocnan ee [lapsuny,
HAJIESICh, YTO MPHJIOKEHHUE MPUHINIA «OOPHOBI 32 CYIIECTBOBAHKE)» K BOIIPOCY O MPOUCXOKICHUU
BUJIOB OyIET TaKoM K€ HOBOCTHIO AJis JlapBHHA, KaK /Ui HETO CaMOroy.

Opnaxo npeanosoxeHue Yoieca, yTo JJapBuH NOMOXKET MOMyJspU3ali €ro padoTkl, ObLIO
OIIMOKOI M HaBCerja JIMIIMIO €ro BIIOJHE 3aKOHHOTO MPHOPHUTETa B OMYOJIMKOBAaHUM MPUHIUIIA
ABOJIIOIMH IyTEM O0TOOpa OPraHMU3MOB, HaNOOJIEe MPUCTIOCOOJICHHBIX K YCIOBUSAM cpenbl. JlapBuH
HE TOJIBKO HHUYEro He clenan Juisi ObICTpod myOnukanuud paboTel Yojuieca, HO M IMOCTapalcs
IPUHSTH BCE MEPbI, UTOOBI YTBEPAUTH CBOE IIEPBEHCTBO.

Cnemnoe o0HaponoBaHue padorsl JlapBuHa

[Tosryuus Tpyn Yomneca, JlapBus noss, 4ro ero onepenniu. IlokasaTenpHo, 4TO B IUCbME K
Jlaitento oH mpu3Haics: «$ HUKOrAa HE BUAEN TAKOIO MOPA3UTENLHOIO COBMAJEHUS; €ClIu Obl Yy
Yomneca 6bu1a Mos pykonuch 1842 rona, oH He cMOT Obl cenaTh JIy4dlle COKPALIeHHOro 0030pa.
Jlaxxe ero Ha3BaHUs COOTBETCTBYIOT 3ar0JIOBKaM MOUX TJIaBY.

VY3HaB o ciayuuBmemcs, aABa apyra Jlapsuna — Yapnas Jlaitens u J[xo3ed I'ykep, 3annumaBime
BBICOKOE IIOJIOKEHHE B HAy4YHBIX Kpyrax AHIVIMM, PELIWIM CIACTH MOJOXKEHUE W INPEeACTaBUIU
yneHaM JIongoHckoro JIMHHEEeBCKOro o01ecTBa 0OTHOBPEMEHHO U 3aKOHUCHHYIO paboTy Yoiuieca,
U KOPOTKYIO (Ha JBYX CTpaHWYkax) 3ameTky [lapBuHa «O CKJIOHHOCTH BUAOB K OOpa3oBaHMIO
Pa3sHOBUIHOCTEN U BHJIOB MOCPEACTBOM €CTECTBEHHOT0 0TOOpa». O0a MaTepuasia ObUIM 3aUUTaHbI
1 urons 1859 r. Ha 3acenanuu OOIIECTBA U 3aTEM OIMYOJIMKOBAHBI O] ATOM ATOM.

JlapBuH Ha 3aceiaHuM He mpuUcyTcTBOBaJ. BricTynaBmux Obiio aoe — Jlaitens u ['ykep.
OmuH W3 HHUX C JKapoMm, Jpyrod Oojee CACp)KaHHO paccKazald, 4YTO OBUIM CBUJIETEISIMU
TBOPYECKUX MYK JlapBUHA U yJJOCTOBEPHIIM CBOUM aBTOPUTETOM (haKT ero MpHopuUTeTa. 3aceanue
KOHYMJIOCH B Tp00OBOM THIIMHE. HUKTO HUKAKUX 3asBJIEHUN HE clienall.

K xoHnmy roga lapeuH 3akoHumin KHUrY «lIpomcxoxneHne BHIIOB» M OIUIATHI €€ W3JIaHUE.
Kuaury naneuaranu 3a q8e Henenu; Bech TUPaX (1250 3x3eMIuIsipoB) ObLT PACKYIIJIEH B OJIUH JIECHb.
JlapBMH CHElIHO OILIaTWJI BTOpPOE M3JaHHMeE, M 4epe3 Mecsl B npoaaxy nocrynwio emie 3000
HK3EMILISPOB; 3aTEM BBIIIIO TPETHE U3AAHNE, UCIPABICHHOE U IONOJHEHHOE, TOTOM — YETBEPTOE
u 1. 1. ms [lapBruHa npruoOpeno orpoMHYIO MOMYJISIPHOCTb.

VYomec, 1eaMKoM MPUMUPHUBIIMICS ¢ ITOTEpe npuoputeta, u3gai B 1870 r. xkaury «Bxuazg B
TEOPHUI0 €CTECTBEHHOro 0TOOpa», a B 1889 r. — orpomusbrii (750 cTpaHUI]) TOM, CUMBOJIMYECKU
Ha3BaHHBIN «JlapBuHu3M. WM310KeHHE TEOpUH €CTeCTBEHHOrO OTOOpa W HEKOTOphIE M3 €e
MIPUIIOKEHUI» ,

OcHoBHasi 1eNb 3THX KHHUI 3aKjilodajack B TOM, YTOOBI HPOMJUIIOCTPUPOBATH MpHUMEpaMu
OPUHIUIN JIy4YIIEro BbDKMBAHUS >KMBOTHBIX M PAaCTeHMH, Oosee MpHUCIOCOOJIEHHBIX K JIaHHON
cpene. JlapBuH B O0JbIIEH Mepe MUCIIOIB30Ba MMPUMEPHI U3 00IACTH OJIOMAITHUBAHMS KUBOTHBIX,
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BBIBCACHUSA TOPOJ CKOTA, JICKOPATUBHLIX ITHUIL U pBI6, CCJICKIIUU COPTOB paCTeHHﬁ.

YMECTHO BCIIOMHHTH, YTO YoJulec M paHee (B crarbe 1856 I.) oTBepran 10Ka3aTeIbHOCTH
MMpUMEPOB SBOJIKOIHHU, TTOYCPIIHYTBIX U3 C(l)epbl HU3MCHYHUBOCTH OJOMAIIHCHHBIX XHBOTHBIX,
CIpaBeIIMBO YKa3bIBas, 4TO MPUCIOCOOUTENbHas (aJanTHBHas) W3MEHUYMBOCTh Yy JOMAIIHHX
JKUBOTHBIX HE CylIecTByeT. Bellb MMEHHO YeNOBEK OTOMpAET JydlIne I HEro (OpPMBI, a CaMH
JKUBOTHbBIE HE yUacCTBYIOT B OopbOe 3a cymiecTBoBaHue: «TakuM oOpa3om, U3 HaOIIOJCHUI HaJ
Pa3HOBHUIHOCTAMU AJOMAIIHUX JXUBOTHBIX HECJIB3A CACIATh HUKAKHUX BBIBOJOB OTHOCHUTCIIBHO
Pa3HOBUAHOCTEH JKUBOTHBIX, JKUBYIIUX B TMKOM COCTOSIHHI.

OtHomenue JlapBuna k Jlamapky

JlapBuH He ycTaBaj MOBTOPSTH, YTO €r0 B3TJISAABI HE UMEIOT HUYETO OOIIETO ¢ JIJAMapKOBCKUMHU,
Y Ha IPOTSKEHUHU JKU3HU HE MEePecTaBall ypHO OT3bIBATHCS O CBOEM BEJIIMKOM IPE/IIECTBEHHUKE.
Bo3MokHO, cama MBICITb, YTO OH — HE MEPBBIA U 4TO 3a 50 JIeT 0 HEero Te K€ MBICIH Y)Ke ObLIN
BBICKa3aHbI (PPaHIy30M, TATOTHUIIA €TO.

B 1840-¢ rr. B mucemax k ['ykepy OH He pa3 mmcal 00 3TOM: «...HE 3HAI0 HHUKAKHX
CUCTEeMATUYECKUX COYMHEHHH 00 3TOM mpeamere, Kpome KHHUTH Jlamapka, HO 3TO — HACTOSIIast
JpsiHbY; «Jlamapk... HOBpeArI BOIPOCY CBOMM HEJENbIM, XOTSA U YMHBIM TpyIoM»; «Jla coxpaHuT
MeHa Hebo OT mIymoro mnaMapKkOBCKOTO «CTPEMIIGHHSI K TPOTPECCy», <«IIPUCIOCOOICHUS
BCJIC/ICTBUE MEAJICHHOTO XOTEHHUsl >KMBOTHBIX» W mpouero». [IpaBma, mocnegHion ¢pasy u3
MPUBEJCHHBIX IUTAT OH BBIHYXACH OBUT MNPOAOIKUTH ciioBamMu: «HoO BBIBOABI, K KOTOPBIM
MPUXO0XKY, HE OTIMYAIOTCS 3HAYUTEIBHO OT €ro BBIBOAOB, XOTSI CHOCOOBI HM3MEHEHHS BIIOJHE
Ppa3IUYHBI».

B onHoM u3 mucem k Jlaifento, oTnpaBiI€HHBIX MOYTH JBAALATHIO TOJaMU IO3KE, OH MUcal,
oOcyxJasi 3HAYCHHE Tpy/Ja CBOETO MpeAlIecTBeHHUKA: «S cmoTpro Ha Hee (Ha «Dwmnocoduro
300JI0TUN» — MPUM. aBT.), IPOUTS €€ CTapaTeNbHO JIBa pa3a, KaK Ha JKaJIKyl KHUTY, U3 KOTOPOH 5
HE M3BJIEK HUKAKOMU 1M0Jb3bl. HO s 3HAI0, YTO BBI OOJIBIIE BOCIIOIL30BAIUCE CHOY.

B oOmem, kak mucan pycckuil mccienoBarenb aapBuHu3Ma Bi. Kapmnos, nepBoHayaibHO
«Jlamapk ObUT UyKJ ¥ Mao MOHATeH J[apBUHY, Kak MpeJCTaBUTENb APYroro CKiajaa yma, Kpyra
WJIeH, IPYyroM HAlMOHAIBLHOCTW. TeM He MeHee MPUHIMITHAIBHOTO CXO/ICTBA B KHHUrax Jlamapka u
HapBuna Obw10 OonbIe, yeM pasauuuii. O6a aBTOpa OBLIM €AMHBI B IIEHTPAIHLHOM BOIIPOCE —
MPOBO3IJIALIIEHUU TPUHIIUIIA TPOTPECCUBHOTO PAa3BUTHS BUIOB, U 00a 3asBJISUIA, YTO HWMEHHO
HEOOXOJUMOCTh JTy4Ille COOTBETCTBOBAaTh TPEOOBAaHUSM BHEUIHEH Cpeapl MOHYXKIAeT BHJIbI
MPOTPECCUPOBATH.

Jlaxke OCHOBHBIE TPYIIBI IPUMEPOB, MCIOJIB30BaHHBIX JlapBMHOM, COBHaJanu C MpUMEpaMu
Jlamapka (mopoasl cobak, JOMAIIHUX NTHI, cadoBble pacTeHus). Tompko [lapBuH crapaics
MPUBECTH KAaK MOXKHO OOIbIle MPUMEPOB, MYCTh W OJHOTUIIHBIX, HO CO3JAIONINX Y YUTATeNs
BIICUATIICHUE COJMAHOCTH, OCHOBATeNbHOCTH; Jlamapk ke orpaHu4uBai ce0s OJHUM-IBYMS
MIpUMEpPaMH MO KaXJI0MY IYHKTY.

Boimupanue BHIOB, mo JlapBuHYy, — siBJIeHHe, KOppeJHpYyHOLIee ¢ NPOMCXO0KICHUEM
HOBbIX BHIOB: «Tak kak ¢ TedeHMeM BpeMEHHU /1eATEJbHOCTHIO €CTECTBEHHOr0 0TOOpa
00pa3yloTcsi HOBbIE€ BH/bI, TO APyrue J0KHbI CTAHOBUTLCSI BCe 0oJiee peIKMMH U, HAKOHEIl,
ucye3ars. ...B riaBe, nocesiieHHoi 00pb0e 3a cylmecTBOBaHHMe, Mbl BUAEIH, UTO HauboIee
07KeCTOYEHHAs] KOHKYpPEeHIUsl [0/LKHA TMPOMCXOAUTH Mexay ¢opmamu, Haubosee
0JIM3KMMH — PA3HOBHIHOCTAMM OJHOI0 BHJa MJHM OJHOI0 POAAa WIH OJMAKAWIIMX APYr K
APYrYy POAOB, TAK KaK 3TH (pOpMBbI OyayT 00,1a1aTh MOYTH OJMHAKOBBIM CTPOCHHEM, O0LIUM
CKJIAJIOM M NPUBBIYKAMM)

B dyem wmbicium JlapBUHA CHJIBHO OTJIMHAIMCH OT MbIciedl Jlamapka, Tak 3TO B MOMBITKE
O00BSICHEHUS! TIPUUYUH HBONONMU. JlamMapk HMcKal WX BHYTPH OPTaHM3MOB, B 3aJI0KEHHOW B HHX
CITOCOOHOCTH M3MEHSTh YCTPONCTBO Tejla B 3aBUCUMOCTH OT YIPaKHEHHUSI OpPraHoB (M BO BTOPOM
nonoBuHe XIX B. 3T0 monokeHue Jlamapka pacleHMBAIOCh KaK Ype3BbIUAHO BaKHOE, HOO
MOIABJISIIONIEE OOJIBIIMHCTBO YUYEHBIX IMOJArajid, YTO KUBBIM CYIIECTBAM MMMAaHEHTHO TMPUCYIIE
CBOMCTBO CaMOCOBEPILIEHCTBOBaHUs). JlapBUH ke MepBOHAYAIbHO UCXOAMII U3 TOTO, YTO CBOMCTBA
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OpTraHu3MOB MOTJIM U3MCHATHCA H3-3a CJIy‘-IElfIHI:IX IOpUYrH, a BHCIIHAA CpCla UCIOJHSAIA POJb
KOHTpOJIepa, OTCEKAIOIIEro MeHee npucrnocobaeHHbie ocoou. Ho mockonbky /lapBuH He moHUMAI,
4YTO MOTJIO UBMCHATBHCA B OpraHnu3mMax, 4To coboit MNpEaACTaBIAOT HACJICACTBCHHBIC CTPYKTYPHI, 5THU
€ro MBICIIH ObUIN IEIUKOM U TIOJTHOCTHIO TUIIOTETHYECKUM (PHIIOCO()CTBOBAHUEM.

[Tapagokc 3akiroyaeTcsi B TOM, 4TO, HA4aB C KaTErOPUYECKOTO OTPULIAHUS «IITYIIBIX)» B3TJISI0B
Jlamapka, JlapBUH MOCTENEHHO CTaJll MEHSATh CBOM B3IVl M TOBOPUTH O BO3MOXHOCTHU
HETMOCPE/ICTBEHHOTO HACTEIOBaHUs NPHOOPETEHHBIX 3a BpeMs KHU3HU TpU3HAKOB. [ IaBHOI
NPUYMHON TaKOM IEepeMeHbl CTajio BakHeillee 00CTOSTEeNbCTBO, KoTopoe Mmemano u Jlamapky,
a UMEHHO: OTCYTCTBHE CBEJEHUN O 3aKOHAX HACJIEJIOBAaHMS IMPU3HAKOB, HE3HAHHWE TOTO, YTO B
OpraHu3Me CYIIECTBYIOT 0COObIE CTPYKTYpPBI, HECYIIIME HACIEACTBEHHYIO HH(OPMALIUIO.

Opnako eciu BO BpemeHa Jlamapka Hayka ObUIa emie Aajieka OT TOCTAHOBKH BOIIPOCOB,
CBSI3aHHBIX C OOHAPYKEHHEM 3aKOHOB HACJIEICTBEHHOCTHU, U OBLIO ObI HENENo OPOCUTDH JaXKe TEHb
ykopa B ajpec Jlamapka, To ko BpeMeHH myoaukanuu «IIpoucxoxxaeHusi BUIOB» IMOJIOXKEHUE B
KOPHE U3MEHMJIIOCH.

I'emmyJibl BMECTO reHOB

[lepBble MOAXOABI K IO3HAHMIO 3aKOHOB HACJEACTBEHHOCTH, IIpaBJa €lle B JOCTaTOYHO
aMOp(HOM BHJIE, CIOXKMIINCH B pe3ylbTaTe paGoT HeMemkoro mcciuenosatens Mosepa IorTimba
Kénppéiitepa (1733-1806), neckonmpko mneT pabotaBmiero B IlerepOypre, u psga Apyrux
eBponeiickux yueHsx. Kémppéiitep B 1756—1760 rr. mpoBesn mepBbie ONBITH 10 THOPUIU3AINH U
chopMyIUPOBAJ MOHATHUS O HACIEAYEMOCTH.

Anrnmnuanud Tomac Onapro Haiir (1789-1835), ckpemmBas pasHble cOpTa KYJbTYpPHBIX
pacTeHui, mpuien K BbIBOLY, YTO B MOKOJIEHUSAX TMOPHIHBIX PACTEHUN NPU3HAKU, IO KOTOPBIM
HCXOJIHBIC COPTa Pa3IMYAOTCS MEXIY COOOH, «PacCHIMAIOTCS» U MPOSBISIIOTCS WHIUBHIYaTbHO.
[IpyyeM OH OTMETWJI, YTO CYLIECTBYIOT MEJKHE HHAMBUAYaJIbHBIE OTJIMYMS, KOTOpBIE [aiiee
HE «ICJATCS» TPHU CKPEIIMBAHUSAX M COXPAHSIOT CBOIO WHIMBHIYaTbHOCTH B IOKOJEHHSX. Tem
cambIM yxe B Hayase XIX B. HaliT chopmynupoBan noHsTHe 00 3J€MEHTapHBIX HACIETyEeMbIX
IpU3HAKAX.

O®panmy3 Orroct Caxps (1763—-1851) B 1825-1835 rr. cheman apyroe BakHEWIIEe OTKPBITHE.
Crnens 3a HAHTOBCKMMHU «3JIEMEHTAPHBIMH MIPU3HAKAMUY», OH OOHAPYXKUJI, YTO HEKOTOpPbIE U3 HUX
npyu KOMOMHHPOBAHUU C APYTUMH MOJABIISIOT MPOSBICHUE STUX MPU3HAKOB. Tak OBUTH OTKPBITHI
JIOMUHAHTHBIE U PEIIeCCUBHBIE TIPU3HAKU.

B 1852 r. apyro#t ¢panitys, llapnas Homsu (1815-1899), Gonee BHUMaTENbHO U3Y4YHII 3TH JBa
TUNA TPU3HAKOB M, MOoA0O0HO Caxps, YCTaHOBWI, YTO B KOMOMHAIMSX JOMUHAHTHBIX U
PEIECCUBHBIX TPU3HAKOB TOCIIEIHHUE MEPECTAIOT MPOSBIATHCSA. OHAKO CTOUT CKPECTHTh MEXIY
coboif Takue THOpHUBI, KaK Y 4acTH HMX MOTOMKOB OHM CHOBA MpOCTymarT (mo3xe MeHzaenb
HA30BET 3TOT MPOLIECC PACIIEIUIEHUEM IPU3HAKOB). DTH PaOOTHI JOKA3bIBATIU BAXKHEUIININ (akT —
COXpaHEHHE HACJEJICTBEHHBIX CTPYKTYp, HECYIIUX MH(OPMALHIO O TOJAaBIsAEMBbIX (PELIECCUBHBIX)
NPU3HAKAX JTaXKe B TEX CIIydasx, KOTJa BHEITHE STH MPU3HAKU HE MPOSBISUIMCH. HomoH mombItancs
OTKPBITh ~ KOJMUYECTBEHHBIE 3aKOHOMEPHOCTH COYETAaHUS JOMUHAHTHBIX U  PELECCUBHBIX
NPU3HAKOB, HO, B3SBIINCH CIEANUTH Cpa3y 3a OOJBIIUM HMX YHCIOM, 3alyTajlcs B pe3yiabTaTax W
HE CMOT TPOJIBUHYTHCS BIEPEI.

JapBuHy OBLTH XOpOIIO M3BECTHBI PE3YNbTaThl pabOT 3TUX YYEHBIX, HO OH HE MOHSI HX
3HAYEeHHs, HE OLIEHWI TOW BEJIMKOH TMOJIb3bI, KaKyl0 HECIH €My OTKPBITHS 3JIEMEHTapHbIX
HACJIC/ICTBEHHBIX €MHHMII, 3aKOHOMEPHOCTEH WX KOMOWHHPOBAHHS W TIPOSBICHHUS Y MOTOMKOB.
CrnenoBano caenath €Iie OJUH IIar — YIOPOCTUTh 337ady M aHAJIM3HPOBATH KOJINYECTBEHHOE
pacripefielieHie TMPHU3HAKOB Y OpPraHW3MOB, pa3IMYAIOMIUXCS OJHHUM WM MaKCHMyM JIBYMS
NpPU3HAKAMU, U TOT/1a 3aKOHBI T€HETUKU ObUTH OBl OTKPBITHI.

DTOT PHIBOK B HAYKE COBEPIIIII YEHICKHI €CTECTBOUCIIBITATENb, OJECTAIINNA SKCIIEPUMEHTATOP
Horann I'perop Mennens, B 1865 r. onyOonuKoBaBIIMi TeHUATBHBIA TPYJ, B KOTOPOM H3JIOKHII
BBIBOZIBI JKCIEPUMEHTOB 110 BBISBICHHIO 3aKOHOB HACIEICTBEHHOCTH. CXeMy CBOMX OITBITOB
MeHnienb MOCTPOMJI UMEHHO ITyTEeM YIIPOIICHHUS 33]]a4H, KOT/1a OH PELINI CKPYIYJIE3HO CIEANUTH 3a
MIOBEJICHHEM B CKPEIIMBAHUSAX CHAadala JIMIIh OJHOTO HACIIEIyeMOro MpHU3HaKa, a 3aTeM — JIBYX.
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B pesynbrare OH gokazal, Tenepb YK€ OKOHYATEIbHO, HAJIM4YME€ AJIEMEHTApHbIX €IWHUIL
HACJIEACTBEHHOCTH, YETKO OMNucaj MpaBWiia JOMHUHHPOBAaHUSA, OTKPbUI KOJIMYECTBEHHBIC
3aKOHOMEPHOCTH KOMOMHHMPOBAaHUS €IWHUI] HACICICTBEHHOCTH Yy THOpHUIOB M IpaBHIa
pacierieHHs HaclaeICTBEHHbBIX TPU3HAKOB.

JapBuH, cnenoBaTelabHO, MOI CaM 3TH 3aKOHBI OTKpPBITh (OH TIPOABHHYJCS BIIEpEl B
MOHMMAHUU BaKHOCTHU BBISICHEHHSI 3aKOHOB HAcJIEI0BaHUs, K TOMY )K€ IIPOrpecc HAyKu B TO BpeMs
ObUI CTOJNb OUIYTHM, YTO CJAeTaHHOe MeHaeneM OblI0 B MPHHLUIE JOCTYIMHO JIIOOOMY
3ayMbIBarolieMycst Haja npobiemamu HacienoBanusi). Ho JlapBuH He ObUT SKCHIEPUMEHTATOPOM.
KoneuHo, 0OH MOr MpOCTO MPOUYECTh OMYOIMKOBAHHBIA MeHAeNneM TpyZ Ha HEMEIKOM S3BIKE,
OJIHAKO 3TOT0 TOKE HE MPOU3OIILIO.

Bmecto storo [lapBuH mNpuHSICS NPUAYMBIBaTH TUIIOTE3y (OH TPETEHIIMO3HO Ha3Bal €€
Teopuel) MaHreHe3uca O TOM, KaK OCYIIECTBJSETCS Iepelada HAcleJACTBEHHBIX CBONCTB
noromkam. OH JOMyCTUI HaIW4YWe B JIIOOOM YacTH Tela  «...0COOBIX, HE3aBHCHMO
Pa3MHOXKAIOIIUXCSI M MHUTAIOIIMXCS HACIEACTBEHHBIX KPYMHMHOK — TEeMMYJ, COOHUparouInxcs B
IIOJIOBBIX MPOAYKTaX, HO MOTYIIUX OBbITh PacCHIIAaHHBIMU U 110 BCEMY TeEIy... KaXaas U3 KOTOPBIX
MO>KET BOCCTAHOBUTH B CIICAYIOIEM OKOJICHUH Ty YacTh, KOTOpas Jjajila UM Hadajoy.

['unores3a 3Ta ObUTa OTHIOAb HE OPUTHMHAIBHOW: Ty K€ MJICI0 BBIIBHUHYJ B CBOEU 36-TOMHOU
«Ucropuu npupoasi» XKopx Jlyn Jleknepk broddon 3a cro ner go Japsuna. MHorue kpymnHbie
yUYE€HbIE, B UX YHUCIIE U T€, KTO MoMor J[apBUHY YKpPENHUTb CBOM MPUOPUTET B MPOBO3IJIAILICHUU
ponu ecrtectBeHHOoro otoopa B osBomoumu (I'ykep wu Jlaiiens), coseroBanu J[lapBuny
HE MyOJIMKOBaTh €ro «TeopHuio maHreHesnca». OH Ha CIOBaxX COTJAIIAICS C HUMH, HO Ha Jiene
pelua He OTCTyHaTh OT CBOET0 M BKJIIOYHMI COOTBETCTBYIOIIYIO TJaBy B KHUTY «VI3MeHeHus
JKUBOTHBIX M PACTEHUMN IOJ BIMSHUEM OJOMAIHUBAaHUSA», ONyOJIMKOBaHHYIO B 1868 r. (Tpems
roJilaMu mo3sxe Tpyaa Meunzaens).

Ho xonma cBoeil >xu3Hu J[lapBuH coxpaHsan yOexJeHHe, 4YTO €ro TEOpHH IMaHTeHe3uca
YrOTOBaHO BenHkoe Oymyiee. XOTs B MUChMax K TeM, OT Ubeil MOMOIIM OH BCIO KH3Hb 3aBHCEI
(Jlatiemo, I'ykepy, ['excnu), OH KOKETIMBO Ha3bIBaJl ATO CBOE JETUILNE «OMPOMETUYMBOW U
HeZ0paOOTaHHOW TUIIOTE30M», TOBOPUJI, YTO «3aHUMATHCA TAKUMHU YMO3PEHUAMU — «UUCTEHIINN
B3JI0p"» W 00e€Iman «mocTaparbcsi yOemuTh ceOsi HE ImeyaTaThy H3JI0KEHHE CBOCH «TCOPHHY,
HO OOCI[aHUE 3TO OH BBIMOJHATH HE COOMPANCS, a TOJbKO KPUTHYECKHH 3amal ero BBICOKHX
Jpy3el crapaiicsi nmpuracuthb. [Ipyrum agpecaraM B 3TO K€ caMO€ BpEMs OH NHCajl COBEPIIEHHO
uHoe: «B riayOuHe nymu s cuMTaro, YyTo B HEH 3ajlokeHa BeluKkas UcTHHa» (mucekMo A. I'peto,
1867 r.), wm: «5 mpeanouyTy yMepeTh, 4eM MepecTarh 3alluiaTh OT HAMaI0OK CBOe OSIHOE JTUTS
(mucemo I'. Criencepy, 1868 r.). Te ke HOTKM 3By4aJld U Mo3xe: «B oTHOLIEHUM MaHTeHe3uca s
He coOuparoch cBOpayuBaTh 3HameH» (mucbMo A. Yomiecy, 1875r1.); «MHe mpuuuiocs MHOIO
JyMaTh 110 3TOMY BOIIPOCY, U 51 YOSKJIEH B €ro OOJIIIOM 3HAUE€HHUH, XOTS MIPUIETCS J0JIOUTh TOJIbI,
noka (U3MOJOTH JOTYMKAlOT, YTO IOJIOBBIE OpPraHbl JUIIb COOMPAIOT BOCIPOU3BOJUTEIbHbBIE
aneMeHThl» (mucbMo Jx. Pomosiincy, 1875 1.).

BecxBocTy10 KOIIKY HeJIb3s1 MOJYYHTh YIPAKHEHHAMH

B OospmmHCTBE cnydaeB mNpu OOCYKIEHMHM THIOTE3bl TMaHreHesuca JlapBuHa MPUHSTO
TOBOPUTH, YTO €€ aBTOP HE YIIEN JJAIEKO OT CBOETO BPEMEHH, a, 1eCKaTh, MeH1e1b ONepeanil CBoe
BpemMss Ha 35er (HemapoM €ro 3aKOHbl JIEHCTBUTENIBHO MEPEOTKPbUIM 35 rogamMu MO3XKe).
Ho MoHO cka3aTh U Mo-ApyromMy: B MOHMMaHUM MEXaHU3MOB HacleI0BaHMs NpU3HAKOB /lapBuH
HE JIOPOC JI0 CBOETO COBPEMEHHHMKa MeHiersl.

A Mexnay TeM Bompoc dToT Obl1 ansd  JlapBuHa BaxHeWmmMm. B mepBoM wu3naHuu
((HpOI/ICXO)KHeHI/ISI BHJOB» OH HCXOOWJI H3 MPEANOCBIIKH, YTO U3MCHCHHUA Y KUBBIX CYHICCTB
BO3HHUKAIOT YacTO M YTO OHHM HEOMpPEJeNICHHBI: HEKOTOPhIE HECYT KaKyI0-TO MOJIb3y OpPTraHU3MY,
OCTAJIbHBIC — BPCIHbI WA oecmosie3dnl. OH CUrTall, 4YTO B OTHOIICHHWHU IMOJIC3HBIX ITPHU3HAKOB BCC
SCHO — OHM B OCHOBHOM HaclieayloTcs. «Bcskoe wu3MeHeHue, Kak Obl OHO HH OBUIO
HE3HAYUTCIIbHO, 1 OT KaKuX OBl IIPpUYUH OHO HHU 3aBUCCIIO0, €CJIM OHO CKOJ'H)KO'HI/I6Y)II) BBIT'OAHO
JUI 0COOM KaKoro-imbo BHJa — BCSIKOE TaKOe M3MEHEHHe OyleT crnocoOCTBOBATH COXPAHEHUIO
0CO0H 1 OOJIBIIECIO YACTHIO MEePEAACTCS TOTOMCTBY», — ITHCAJT OH.
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OH cuuTal, 4YTO B CaMOM M3MEHYMBOCTU HE COAEPKUTCS IPEIONPEICICHHOCTH, U3HAYAIbHON
NOJIb3bl. B 9TOM IyHKTE OH BHAEN KOPEHHOE OTIMYHME CBOUX B3IVISIIOB OT JIAMAapKOBCKHX.
Hukakoro «BHYTpEHHEr0 CTPEMJIEHUS K COBEPIICHCTBY», HHMKAKOI'O BIIOXKEHHOI'O B JKHUBbBIE
CyILECTBA CBOMCTBA NPENONPENCICHHOCTH B «YyJIy4YLICHWM BCIEACTBHUE MENJIECHHOTO XOTEHHS»
HE CYIIECTBYET (CJI0Ba «MEAJIEHHOE XOTEHUE) IPUHAUIEKAIN caMoMy JlapBUHY).

Opnnako, HECMOTPsI HA JIEMOHCTPATUBHOE OTBEPIraHUE JIAMAapPKOBCKOIO IIOCTYyarTa, JJapBuH, Kak
NOKa3bIBAaeT MPUBEACHHAS BBINIE IIUTATa O HACIEIOBAHUU «BCSIKOTO M3MEHEHUS, KaK Obl OHO HU
ObUIO HE3HAYUTENIBHO, U OT KaKUX Obl IPUYMH OHO HU 3aBUCEIION, JIUIIb Obl OHO «OBLIO BBITOJAHO
JUIE 0COOM Kakoro-au0o BHIA», ObUI Jake B 3TOT HAYAJbHBIK MOMEHT HE CIHUIIKOM JajieK OT
Jlamapka. OH Tak)ke NPUIMCHIBAJI OPraHU3MaM BIIOKEHHYIO B HUX (TO €CThb IPEIOINpPENEIEHHYIO)
CHOCOOHOCTh COXpAHSATh B HACIIEIACTBEHHOW OCHOBE JIIOOBIC MOJE3HBbIE YKIOHEHUs. [umoresa o
reMMyJiaX, BOCOPUHUMAIOIIUX IOJIE€3HbIE CTUMYJIbI, CYILECTBA Aeja He MeHsua. Hu ogHoro ¢akra
B TI0JIb3y CBOEW rumotessl y JlapBuHa He ObUIO, U B 3TOM cMBbIcie Jlamapk ¢ ero «ynpaxHeHHeM
OpraHoB» ObUI HUUYTh HE cialdee B apryMeHTaluy, 4eM JlapBuH.

OTKa3aBIIMCh OT JIAMapKOBCKOTO HACJIEAOBAaHHS OJIaronpuoOpeTeHHBIX MPHU3HAKOB, JlapBuH
HUYEro PeaJbHOTO B3aMEH He MPEeAJIOkKMII, a IPOCTO OOOLIeN BONPOC O TOM, YTO, KaKk M Korjaa
HacJeayeTcs, pa3/eluB BO3MOXXHYIO HM3MEHUMBOCTH Ha JABa Tuma. l[lepBwlii — oIpeneneHHo
OJ1aronpuUsATHBIC MU3MEHEHUS, KOTOPBIX (CKXIET» OPraHU3M M KOTOpBIE SIBISIOTCS PE3yJIbTaTOM
OpsIMOrOo OTBETAa Ha JeMcTBHE cpelpl (Takoe HaclelAOBaHWE OH OoTpuuai). Bropoil Tunm —
HEOIIpEeICICHHbIE U3MEHEHUS, KOTOPbIE MOT'YT BO3HHMKAaTh U HE IO MPSAMBIM BIUSHUEM BHEIIHEH
cpeapl (OHM HaclenyroTcs). B 3TOM NyHKTe OH BHJAEN IJ1aBHOE OTIMYME CBOEM JOKTPUHBI OT
B3M1s1710B Jlamapka, OTHOCUMBIX UM K OIIMOOYHBIM.

Ho nouemy nepBble U3MEHEHUs HE HACIEAYIOTCS, @ BTOPblE BO3HUKAIOT U Hacieayrorca? Yro
co0oii BooOI11IE MTPEICTABIAIOT HACIEACTBEHHbIE CTPYKTYPhI U KaK OHU IepeAatoTcsl IOTOMKaM, OH
cebe He npezcTasisi. Ha3BaB ux remmysnamu, OH HU Ha HOTY HE IPUOIM3WICS K TOHUMAHUIO MX
npupobl. THTYUTUBHO OH, BO3MOXKHO, J1OTaIbIBAJICS, YTO, CKOJIBKO HM OTpYOall XBOCTBI KOILIKaM,
4yTOOBI T€, MpHIras ¢ KOMOJIOB, HE COMBAM BEKBYJICKHUX CTaTyITOK, MPUILIOJ OT OECXBOCTBIX
KOTOB U KOLIEK BCE PaBHO OYyJET ¢ XBOCTaMHU.

«Kommap Jl:xeHkuHa»

EnuacTBeHHOE yOekmeHnue, Kotopoe JlapBuH pazmensui ¢ OOJIBIIMHCTBOM — CBOUX

COBPEMEHHUKOB — 3TO TO, YTO IE€peaadya HACJIEACTBEHHOCTH CPOIAHU CIUSHUIO KUJIKOCTH,
CKakeM, KpoBU. KpoBb MaTepH-peKOPAUCTKA CIMBAETCS C KPOBBIO OOBIYHOTO, HHUYEM
HE BBICIIAIONIETOCs OTIa — M TMOJy4yaeTcs IMOJYKPOBKA. A €Clid HUIACHTUYHbIE OpPTraHU3MbI

(poxgHble OpaT W cecTpa) NalOT TMOTOMCTBO, TO TMOTOMCTBO 3TO OYIET «UHUCTBIX KpOBEH» (HUX
HA30BYT MO3XKE YUCTOU WIMHHEWN).

JapBuH MOJHOCTBIO MPUIEPKUBAJICS ITHUX B3IJISIIOB, MOATOMY Ha HETO TaK COKPYIIUTEIHLHO
MoJIeCTBOBAJIa KPUTHKA, BbicKazaHHasi B HioHe 1867 r. umxeHnepoM dnemunrom /[KeHKUHOM B
)KypHane «CeBepHoe bpuranckoe o0o3peHuey». J[PKEHKUH ObLI KPYMHEHIINM CHEIUATUCTOM II0
AIIEKTPUYECTBY, DIEKTPUUYECKUM CETSAM, IPU €ro JHUYHOM YYacTUU OBLIM MPOJIOKEHBI Kabenu B
EBporne, B IOxnoit u CeBepHoil AMepHKe, OH CUUTaeTcs OTLIOM Tenerpada, BCIO JKHU3Hb OBLI
OonmmxkaiiiuM apyrom YunbsimMa ToMmcoHa, Mo3aHee cTaBiiero jopaoM KenbBuHbIM. 3a ronx 10
nyOJMUKaIMu CBOEM pa3rpOMHOM CTaThU O TJIABHOM MPUHIIMIE, TPUMEHEHHOM JlapBUHBIM st
000CHOBaHHS €CTECTBEHHOro o0TOopa, JIKEHKMH cTan mnpodeccopoM HWHKEHEPHOU IIKOJIBI
Jlongonckoro  YumBepcuterckoro Kommemxa. Coeilt  OnecTsiie HaMUCAaHHOM — CTaThew,
HE coJieprKallleld HM OJTHOTO JIMIITHETO cIoBa, JPKEHKHH, KaK CYMTAIOCh, OJHUM yIapoM MOAPYOus
10/I KOPEHb TAPBUHOBCKOE OOBSICHEHUE HACIICIOBAHUS MTOJIE3HBIX YKIOHCHHUH.

Homnyctum, JlapBuH mpaB, 00bscHAN J[)KEHKWH, M €CTh HEONpeJesieHHas H3MEHYUBOCTD,
Onarogapsi KOTOpOil Kakoi-TO OJMHOYHBIM OpraHU3M NPUOOpeN MOJE3HOE ISl HETO YKJIOHEHHUE
(00s3aTeNbHO OJMHOYHBIN, WHAa4Ye 9TO — MAacCOBOE JIaMapKOBCKOE W3MEHEHHE IO/ BIUSHUEM
cpenbl). Ho ckpemuBaThCsi 3TOT CYACTIAMBUMK OYyIET ¢ OOBIYHOW OCOOBI0. 3HAYUT, TPOU30UIET
pa3baBieHHE «KPOBE» — TMPHU3HAK Yy IMOTOMCTBA COXPAHHUT TOJBKO TIOJOBHHY IMOJIE3HOTO
VKJIOHEHUS. B creayroniemM MoKOJIeHHH OT HETO OCTaHETCS YETBEPTHHKA, 3aTEM — BOCHMYIIIKA U
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T. . B pe3ynprare BMECTO 3HBOJIOUMU IIPOU3OUIET pPACCACBIBAHUE IIOJE3HBIX YKJIOHEHUU
(JKeHKUH yHoOTpeOJsul TepMHH SWamping «3abojlauynMBaHue)» WM 3acachlBaHHE HEH3MCHHBIMH
HACJIEICTBEHHBIMU IOTEHLUSAMU U3MEHEHHOM MTOTEHIIUN).

Kpurtuka npodeccopa-unxenepa Bbi3paia y JlapBuHa 4yBCTBa, KOTOpbIE OH Ha3bIBaJl HE UHAUE,
Kak «xommap Jxenkuna». Kak mpusnan J[apBuH B OJHOM M3 IIMCEM, BEPHOCTb PaCCyKICHUU
OIIIOHEHTA, «e/iBa JM MOXET ObITh NMOJBEprHyTa COMHEHHIO». B mucbme I'ykepy ot 7 aBrycra
1860 r. lapBuH Hanucan: «3HaeTte, 1 IOYYBCTBOBAJ ce0sl OUCHb MPUHIDKEHHBIM, 3aKOHYHB YTCHHE
CTaTbU».

B KoHIIE KOHIIOB, MOCJE JOJITHX Pa3MBIIUICHUH, OH YBUAET TOJBKO OJMH CIIOCOO OTBETa Ha
KPUTHKY: NPU3HATH, YTO Cpela BIMSECT NPSAMO HAa HACIEACTBEHHOCTb M TEM CaMbIM BEAET K
M3MEHEHHUIO0 cpa3y OOJBIIOro 4Yuciia ocoOel, OOMTAIONIMX B HOBBIX YCIOBHSX. TOJNBKO B 3TOM
Cllyyae «paccachlBaHUA» HOBBIX IPU3HAKOB HE JOJDKHO OBLIO MPOMCXOIUTh. Takoe NMpU3HaAHHE
pPOJIM MaccoBOI'O NPSMOIO BIIMSHHUSA CpPeAbl B IPOIPECCUBHOM HBOJIIOLMM O3HAYaJIO0 pELIAIOIIEe
commkenue ¢ nozuuueil Jlamapka ¥ npu3HaHWe NMPUHLKIA HAaclel0BaHUs OJaronproOpeTEeHHBIX
IIPU3HAKOB.

CorymacuBmMCh € JOBOJAMH, COJEP)KAaBIIMMUCSA B pasrpOMHON  cratbe JKEHKuHA
OTHOCUTEJIbHO JapBUHOBCKOIO MEXaHH3Ma HaclleJOBaHMs MOJIE3HbIX MMPU3HAKOB, /lapBuH peuui
BHECTH MWCIIPABJICHHUS B OYEPEJHOE, IISATOE, A 3aTeM M IIECTOE M3JaHus KHUTU. «..MHe Tak
IPYCTHO, — mHcall oH ['ykepy, — HO MOsi paboTa BeIeT MEHs K HECKOJIBKO OO0JIbIIEMY MTPU3HAHUIO
IOpPSIMOT0 BO3JEHCTBUS CO CTOPOHBI (u3nveckux yciaouil. HaBepHoe, s moTomy xajnero o0 3ToM,
YTO OHO YMEHBLIAET CJIaBy €CTECTBEHHOIO 0TOOpay.

A Mexzay TeM CHacuTelbHbIM BbIXOX A JlapBuHa yxe cymiectBoBai. I'perop Mennens 3a
HECKOJIBKO JIET JI0 3TOro JOKa3aJl, YTO HAaCJIEJCTBEHHBbIE CTPYKTYpPhl HHU C YEM HE CIMBAIOTCA,
a COXpaHAIOT CBOK CTPYKTYpy HeusMeHHOH. Ecim enuHuna, orTBedamromas 3a Iepeady
HACJIEICTBEHHOCTHU (II03KE €€ Ha3BaJld F€HOM), U3MEHEHA, U B PE3yJbTaTe KOHTPOJIUPYEMBINA €10
Opu3Hak (QopMHUpyeTcsi IMO-HOBOMY, TO BCE€ IOTOMKM JTOr0 HEpBOTO HAcCJEICTBEHHO
M3MEHHUBILErocs opraHu3zMa OyJqyT HECTH Takoil >xe HOBbIM mpusHak. «Kommap JxeHkuHay,
NONOPTUBIIMN TaK MHOIO KpoBU JlapBHHY, pacceMBaJICs IOJHOCTBIO, U IBOJIIOLIMOHHAS TEOPHS
npuoOperana 3akoHueHHYy10 popmy. Ho JlapBuH He 3Han paboty Menzens, a caM 70 €ero BbIBOJIOB
HE I0AYMAJICs.

BUOJOT'NMYECKHUE ®@®AKTbBI, KOTOPBIE CJIIEAYET 3HATH
COBPEMEHHOMY YEJIOBEKY, IPETEHAYIOIIEMY UMEHOBATBCS
HOMO SAPIENS

Haiimapk E., 0okmoa 6uonozuueckux nayx, 6edyuiuit HayuHwlii COmpyoOHUK

Ianeonmonozuuecxkoz2o uncmumyma PAH.

«Tponukuii BapuanT» Nel8(87), 13 cenTsadps 2011 r.

CoBpeMEHHOMY OHMOJIOTY Ype3BBIYaHO TPYIHO BBLAECIUTH KaKUe-TO TJIaBHbIE OMOJIOrMYECKHe
(baxThl, CIUIIKOM YK MHOTO B 3TOH HayKe yacTed, MOpoil HacTOJIbKO 000COOJEHHBIX, UTO JBa
Ouosora, TMpeACTABISAIONIMX pa3HbIe HANpaBiI€HMs, C TPYAOM [OHUMAIOT JApyr JApyra.
MosnekynsipHoMy OMOJIOTY WJIM T'€HETHUKY MPUAETCS J0Jr0 BTOJIKOBBIBATh, B YEM CYTh JKapKHX
CIIOPOB HEWTPAIMCTOB M KIACCHKOB B 3KOJIOTMH; 300JI0T C TPYAOM MPOAEPETCA CKBO3b
HalMEHOBAHUS BUPYCHBIX OETKOB M MOOWJIBHBIX 3JIEMEHTOB; OOTaHUKY €, YCBOMBIIEMY a30yKy
CHOPO(PUTOB U TraMeTO(PUTOB, HENErkKo OYyIeT BOCHPUHSATH XUTPOYMHBIE MEXAHHU3MBl Pa3BUTHS
JSATyIaybux SMOPHOHOB.

Opnako BCE K€ 4YTO-TO OOBEOUHSET BCE 3TH DPA3JIUYHBbIC, TENEph JAJEKO pPa30LIeAIINnecs
JUCLUUIUIMHBL, YTO-TO 3acTaBisieT MHCaTh B aHKETax «OMOJOr», a He OOTaHUK, SMOPHOJIOT WU
nuToJior. buonorus — Hayka o KMBOM, MO3TOMY Oa30Bble NPHUHILMIIBI JJI BCEX AUCLMILIUH
JIOJDKHBI OBITH €MHBI, TIOHSATHBI U 0053aTeNbHBI. XOTEI0Ch Obl, 4TOOBI MX YCBOMJIHM BCE CKOJBKO-
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HUOYIb pa3yMHBIE JIOJM, BHE 3aBUCUMOCTH OT BO3pacTa, BEPOUCIOBENAHUS, TMOJUTHUYECKUX U
HAI[MOHAJILHBIX YOXKECHUI, MUPOBO33PEHUS U KBATM(UKALIMY UX IIKOJIBHOTO YYUTENsE OMOJIOTHH.

1. Kuzup A0CTOBEpHO W3BECTHA TOJBKO Ha 3€MJIE, B ITOM CMBICJIE SBJICHHE KU3HU
yHUKaJIbHO. C 3TUM CBSI3aHbl M TPYAHOCTU B ONPENEICHUU IOHATUS <OKM3Hb». Ham paszym
YCTPOCH TaKUM 00pa3oM, YTO OINpeAeNiCHUE JaeTCs Yepe3 CIMYeHHe 00BEKTOB, IyTeM BBIICIICHHS
obmiero u paznuuHoro. JKu3Hb TakuM MaHEpOM HE ONpeNeNuTb. B CBA3M ¢ 3THUM MHOTHE
oTpeeNieHus KU3HA HOCAT (prtocodckmii (B caMOM TUIOXOM TOJIKOBAHHMHU 3TOTO CJIOBA) XapakTep.
Ceiiyac ydeHble MPUIATalOT KOJIOCCANbHBIE YCHUIIUS, YTOObI HAaWTH JKU3Hb Ha JAPYTUX IJIAHETax.
Ho moka 4To 3TO TUIOTE3bl M B HW3BECTHOM cMbiciie (aHTasmm. Ecnm TakoBas HalaeTcs, TO
oTpezieNieHUE KU3HHU CTaHEeT 0oJiee SICHBIM.

2. Bcé xuBoe COCTOMT M3 KIETOK. DTO OCHOBHOHW IOCTYJNAT KJIETOYHOW TEOpPHUH, KOTOpas
OKOHUaTeNbHO copmupoBaack K KoHIY XIX Beka. Ee cocTaBHbIe YacTu KaXKyTCsl OUEBHIHBIMHU:
BCE KUBOE UMEET KJIETOYHOE CTPOCHUE, KIETKU eUHOOOPA3HBI M0 CBOCH KOHCTPYKIIMH M COCTOSIT
U3 CXOXHMX YacTed, HOBbIC KJIETKH IOJIy4aloTCs MyTeM JelieHus IpeaniecTBeHHUKoB. B XIX —
Hayaje XX BEKa MOJIOKEHHS KJIETOYHOW TEOPHM HCIBITHIBAINCh HAa IPOYHOCTH; HAIPUMED,
mpejiaraisach Bepcus, 4To KieTka cooupaeTcs U3 0co0oi 3apoibliieBoil mia3mel. Ho Bpems Bkyme
C UWHTCHCHUBHBIMU HCCIEAOBAaHUSMU U HAyYHBIMH JIUCKYCCHUSIMH, TIOPOM TMOJUTHUYECKU
OKpaIlIeHHbIMH, 110Ka3aJI0 HECOCTOSATEIbHOCTh COMHEHHI: BCE JKMBOE COCTOMUT M3 KileTOK. Kpome
BHUPYCOB, KOTOPBIX OOBIYHO HE CUUTAIOT )KHBBIMHU.

3. Pa3BuTHE MHOTrOKJIETOYHOTO OpraHu3Ma HAYMHAETCS C OJHOM KIETKU. 3apojbIlIeBas
KJIETKA COJICP)KUT BCIO HEOOXOIUMYI0 MH(DOPMAIHIO JIJIsi TIOCTPOSHUS CIIOXKHO YCTPOCHHOTO Tella
MHOTOKJIeTOYHOro. WHdopmanus o pa3BUTHUM HE SBISETCA >KECTKO 3aKpEIJICHHOW CXEMOH,
3alMCAaHHOM MO MyHKTUKAM B CTPOTOM MOPSAKE. DTO CKOPEE MOCTEIEHHOE MOIIaroBoe N3MEHEHNE
BHYTPEHHEH cpefbl, KOTOPOE BKJIKOYAET M BBIKIKOYAET ONpPEAENICHHbIE 3Talbl OHTOreHesa. Her
JKECTKOW  TIPOrpaMMbl —  €CTh  pE€arupoBaHUE CHCTEMbl Ha  JIOKAJbHBIE  HU3MEHEHUS
OMOXMMHYECKOTO COAepKaHMs. B JaHHOM yTBEpXKACHUU COACPKHUTCA TJaBHOE OTIMYUE
MOCTPOEHUS KUBOTO TeJla OT KOHCTPYHPOBAHHUSI CII0KHOTO MEXAHU3MA.

4. HacnencrBennass uHdopmanus o XUBOM 3akogupoBaHa B Mousekyinax JIHK u PHK,
COCTOAIIMX W3 IIEMOYEK HYKJICOTHIOB. Y 3EMHBIX OpPraHM3MOB B IIEMOYKAX MOJICKYJ
HACJIEICTBEHHOCTH uepenyeTrcs Bcero 4derbipe Hykieoruna (B monekynax JIHK u PHK tpu
HYKJICOTH/Ia OJMHAKOBBI, OJIMH OTIUYaeTcs). B coBpeMeHHOM 00111eCTBE UPKYIUPYET MHOKECTBO
M3MBIIUIEHUI Ha TeMy croco0a mepefadyd HacleJCTBEHHOW WH(OpPMAaIlMU: BOJHOBBIE TEOPHH,
CBEpPXpa3yM KOJIJIEKTUBOB, a TaKXe 00Jiee U30IIPEHHBIE TUIIOTE3bl O BHETEHETUUECKUX aIallTallisIX
BUJIOB U opraHu3MoB. C KaxJI0i U3 HUX MPUXOAUTCS pa3Ouparbes MpodecCHOHATbHBIM OHOIOTaM
WM TICUXWaTpaMm, HO, Kak Obl TO HHM OBLJIO, HM OJHA M3 HHUX HE UMEeT (PAKTUUYECKOTO
MOATBEPKICHUS.

5. VYHuBepcanbHOCTb HacieAcTBeHHOro kona. WHdopmauwms, 3anucannas B JHK,
peanusyeTcs B BHJE€ KOHKPETHBIX OEIKOB, Pa3IUYHBIX MO (YHKIUSAM U CTpYKType. IMEHHO 3TH
pa3nuuvs B KOHEYHOM UTOTE€ M OMNPEACNSIIOT CHeNU(PUYHOCTh KaXIOT0 BHUIA W KaXKJIOTO
opranu3ma. Ho mpu »TOoM 3amuch WHGOpMALUK OCYIIECTBISETCS €IMHOOOpa3HO y Bcex 0e3
WCKIIFOUEHHS] OPTaHW3MOB — C TIOMOIIBI0 TPUILIETOB HYKJIEOTHAOB. Kaxawiii HabOp W3 Tpex
HYKJICOTH/IOB COOTBETCTBYET OJHOW KOHKPETHOM aMHHOKHUCIOTE. Y J00ro opraHu3ma
KOHKPETHBI TPUILIET 0003HAYaeT KOHKPETHYIO aMHUHOKHUCIIOTY. YHHUBEPCATBHOCTh TPUILJIETHOTO
KOJa 7Sl BCEX JKMBBIX CYIIECTB — OT OaKTepHil 10 CHHUX KUTOB (C MUHUMAJIbHBIMH YaCTHBIMU
OTKJIOHCHHSIMH ) CBUIETEIHCTBYET O €IMHOM MPOUCXOXKIEHNUN BCEH 36MHOM JKU3HHU.

6. Bce xuBble cCylecTBa Ha IUIaHETe TaK WM HWHA4Ye B3aMMOCBSI3aHBI. Takke UX
CYILIIECTBOBaHHE YBSI3aHO C TJIOOATBHBIMM KPYrOBOPOTaMHU BOJBI, Yriepoja, a3zoTa, ¢gocdopa u
OPYTHX BXKHBIX JUIsI JKU3HH diieMeHToB. OIWMH BHI MOXET CIYKUTh MHIIEH, cydcTpaTom,
KOHKYPEHTOM I HEOOXOIUMBIM JI0MOJIHEHHEM (CUMOMOHTOM) JJI1 MHOTUX Jpyrux. Bece oHu Tak
WM MHA4€ CTPOSIT CBOE CYIIECTBOBAHME B 3aBHCHUMOCTH OT MPUCYTCTBUS KOCHBIX 3JIEMEHTOB
TJIAHETBI, MEHSIS WX COCTaB M KOHIEHTparuu. JKu3Hb OpraHu3yeT M0-CBOEMY MOTOKH BEIIECTBA U
sHeprun. Kucnopognas arMocdepa — 3TO MPOAYKT KHUIHEACSITENHHOCTH (POTOCHHTETUKOB,
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HEKOTOpPbI€ TUTAHTCKUE PYIHBIE MECTOPOXKIEHHUS SBISIOTCS pe3ylIbTaTOM OaKTepHaIbHON
aKTUBHOCTH; OakTepuaypHass (opa peryaupyer IOTOKM Cepbl W3 TIIyOMHHBIX CIIOEB Ha
MOBEPXHOCTh, aHAIPOOHAsT MHUKPO(IIOpa MOYB OTBEYAET 3a (PUKCAIMIO MOJIEKYJISIPHOTO a30Ta U
T. 1.

7. Ham mMup U3yMHTEIBbHO MHOr00Opa3eH. DTO €ro HENpEMEHHOE, 005S3aTelbHOE CBONCTBO,
KOTOpoe 00ecreynBaeT MOMEXOYCTOMYUBOCTh B YCIOBMSX IOCTOSHHO WM3MEHSIOIIMXCS YCIOBUH.
Pa3Butue XHBOrO B IIENIOM CIIOCOOCTBYET (POPMHPOBAHUIO M TOMJIEPKAHUIO Pa3HOOOpasus Ha
JOOBIX YPOBHSX oOpraHu3anuu. Tak, YCTOHYMBOCTb NONYJSALMM 3aBUCUT OT YPOBHS
nonumopdusma renopona. Eciin oH HU30K, TO CTOUT MOMYJSALUHU TONACTh B HEOIArONpPHUSTHHIE
YCIIOBHS, OHAa MCUE3HET, TaK KaK He HalllleTcsl 3alacHbIX BapuaHTOB. YesoBeueckas 3alliuTa OT
MHUPHUATIOB OOJIE3HETBOPHBIX OaKTepuil 00eCreunBaeTCs KOJIOCCATbHON BapHaOEeIbHOCTHIO Hallei
UMMYHHOH CHUCTEMBI, 3TO YAaCTHBIH Cilydail B3aMMOCBSI3M YCTOWYMBOCTH C pazHooOpazueM. BaxHo
NOHMMATh U OOpaTHOE: HU3KOE pa3HooOpa3ue BeAEeT K IOTepe yCTOM4YMBOCTU. YenoBeueckas
JESITEIbHOCT 110 OTHOILEHHIO K MPHPOJIE OAHOHANPABIEHHO CHHMXKAeT pa3HOoOpas3ue, MOHMKas
YCTOMYUBOCTH OMOJIOTUYECKUX CUCTEM.

8. OBomonus — 370 (akT. 3a MONTOPA BEKA MCCIEIOBAHNUS UCTOPUUECKOTO Pa3BUTHUS KU3HU
MAJICOHTOJIOTH cOOpaii O€CUYNCICHHOE KOIMYECTBO (PAKTHUECKUX JAHHBIX, CBUCTEIbCTBYIOIINX O
IOCTENIEHHOM, XOTs U HEPaBHOMEPHOM, Pa3BUTHM KU3HU Ha Halei IuiaHeTe. Tenepb B 00ILyIO
KOTIMJIKY SBOJIIOIMOHHBIX JOKA3aTeIbCTB JOOABUIICS MU3PSAHBIA BKJIAJ, MONyYEHHBINH OT TCHETHKU
U MOJIeKyJsipHOH Ounonorun. Kak u nro6as Hayka, SBOJIOLHMOHHOE YYEHHE TPaHC(HOPMHUPYETCS O]
BJIIMSTHUEM HOBBIX (DaKTOB, YTOUHSIIOTCS OINPEEIICHUS, TOHUMAIOTCSI OTPAaHUYCHHS T€X WM MHBIX
JNOKTpUH. Ho Bce OHM He BIMAIOT Ha OCHOBHOE YTBEPKACHUE: IBOJIOLUS — JIOKa3aHHOE CBOWCTBO
36MHOM KM3HH, a BOBCE HE TEOPETUUECKUE U3MBILUIEHUS XUTPOYMHBIX OMOJIOTOB.

9. Hcropuueckoe pa3BUTHE BUAOB (KaK THUIIOJOTHYECKUX, TaK U (UIOr€HETUYECKHX)
IPOJIBUTAETCS ABYMSI PAaBHONPABHBIMUA MarvCTPaIbHBIMH MapIIpyTaMu: KOHKYpEHTHas Ooprba u
Koormepauusi. buonoruueckue HHHOBAllMM MOTYT IMPHOOpPETaThCs KaK B XOJ€ IMOCTENEHHOIO
BBITECHEHHSI MEHEE MPHUCIIOCOOICHHBIX 00Jiee MPUCTIOCOOIEHHBIMH, TaK U 32 CUYET KOOIepaluu —
0o0bEeIMHEHNs TOJE3HBIX HNpUCHOCOOTeHUH, oO0JanaTensiMi  KOTOPBIX  SBJSIOTCS  pa3Hble
opranu3Mmbl. JlaHHO€ yTBEpXK/IEHHE HMEET M MHPOBO33PEHUECKYI0 CHIIY: Ha DPAHHUX ITarax
OOCYX/I€eHUSI 3BOJIIOLMOHHBIX 3HAaHUM KOHKYpPEHLUs aOCONIOTH3MpOBaiach, OHOJIOIMUYECKU
OIPAB/ABIBASI «3BEPUHOE» MPABO CHUIIBHEHIIMX. Y PaBHOBEUIMBAs KOHKYPEHIMIO KOONEPALMEN, MBI
nproOpeTaeM ryMaHHYIO albTepPHATUBY — MPABO TOBapHUILEH.

10. Yenosek (Bua YenoBexk pa3yMmHBIH, a HE Madbuuk [leTs, y KOTOpPOro HMMEIOTCS Tama C
MaMo#, 0aOymIkW, NeAYyHMIKHM M Kyda JIPYTHX 4YeJIOBEYECKHUX POACTBEHHHKOB) MPOM3OLIENT OT
00e3bsiH (HEe COBPEMEHHBIX, a APEBHUX, BbIMepIINX). COBpeMEHHBIE aHTPOIIOJIOTH BOIOIOT JAPYT C
JpyroM BOBCE HE IO TIOBOAY JTOro OeccriopHoro ¢akTa, a M3-3a JeTajiell dYeroBeyecKon
sBoonMu. Kakue u3 uckonaemsIX MpeaKoB Hanbosee ONM3KU K YENIOBEKY, /i€ U KaK MOSIBUIOCh
NPSIMOXOKJEHHE, KAaKHE OTHOILICHMS CIOKWIMCh Y YEIOBEKa pa3yMHOIO0 M HEAHAEPTAJBLEB,
BBIMEPIINX POAMYEH HAIllero BUJa, KAKUE YePThl ICUXUKU YHACJIEeI0BaHbl OT *KUBOTHBIX. Ceifuac
JUIsl  apTyMEHTHUPOBAHHBIX JMCKYCCHUH IOSBWIMCH MOIIHBIE MAacCHBBl HOBBIX JIaHHBIX —
pe3y/IbTaTOB MHTEHCHBHBIX PACKOIIOK, HCCIEJOBAHMM MO3ra M T€HOMOB. B Takux ycloBHsX
OTPHILIATh MPOMUCXOXKJIEHHE YeloBeKa OT 00€3bsiH — 3HAa4YMT, CHJIETh B IyCTOM IPOCTPAHCTBE C
KpPENKO 3aKMYPEHHBIMHM IJIa3aMM, 3aTKHYTBIMH YIIaMH, MBICIEHHO IOBTOpSSI OECKOHEUHYIO
MaHTpy <« monoden bory...»

KoMMyHuKanys )KUBOTHBIX: OT CTUMYJIa K CHMBOJIY

KOMMYHHUKALIIUA KUBOTHBIX: OT CTUMYJIA K CUMBOJLY.

®puaman B. C., kanouoam oOuonocuueckux HayK, OUO0N0ZUYECKUIL
daxynomem
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MTI'Y um. M. B. Jlomonocosa

«Xumus u xu3ab» Nel(, 11, 12, 2009

Yactes 1

Bom pososuviii kycm

Jlecko nanucamo yeemol

Jlucmwvs mpyonuee.

Cuku Macaoka

HayuHoe uccrieioBaHie KOMMYHHUKAIIUN XUBOTHBIX TPEOyeT CBOOOIBI OT CYOBEKTHBU3MA U
aHTporioMmopdu3Ma B ONHCAaHUM W B OOBSICHEHHMHM NOBeJCHHA. lccienoBatellb HE OJDKEH
rajath, MyCcTh JaXe YOCIUTEIbHO, YTO HMECHHO J>KHBOTHOEC XOYET BBIPA3UTh JAHHOMN
JEMOHCTpalKel, KaKoBbl €ro MoOyxaeHuss W T.A. [lo3ToMy ommcaHue TOBEICHHS, €ro
pa3jieJicHHe Ha 3JCMEHTBI, IPOBEPKY HAJIMUYUSA y HUX CUTHAJIBHOM (YHKIUH HYXHO
MPOM3BOJIUTH C TOW K€ OOBEKTUBHOCTBIO, C KAKOW CIEIMAIKCT MO0 CPABHUTEIBHOW aHATOMUH
BoIIENIIeT  MOp(OCTpyKTypbl. BepHo u  oOparHOe: TOJBKO BBIICIHUB  YCTOWYHMBBIC
MIOBEJICHUECKUE TTATTEPHBI, MOXKHO 3aTE€M HCCIIC0BATh UX BO3MOXKHBIC (DYHKIIMH, B TOM YHCIIE
u curHaibHbie. [Ipex e yem nepeiiTu Kk mpuMepamM, HAalOMHUM OCHOBHBIC ITOHSITHS.

«CHIrHaJIbHOCTB» H «3HAKOBOCTb) JIEMOHCTPAIMii: HCTOPHUS H/IeH

Hcropus uccie1oBaHus CUTHAJIOB U MEXaHU3MOB KOMMYHUKAIIMU KUBOTHBIX TECHO CBA3aHa
C HCTOpHEN CpaBHUTEIBHOM 3TONOTMU. B oTiamume oT Apyrux MOBEACHUYECKUX IUCIUTUIMH
(300TMCUXOJIOTHH, CPABHUTEIBHOM MCUXOIOTUH, (PU3UOJIOTUU BHICIIEH HEPBHOU NESTEIBHOCTH),
CpPaBHHUTEIbHAS ITOJIOTHS, BO-TIEPBBIX, aHATM3UPYET UMEHHO BUIOCIEIIU(PUICCKOE TTOBEICHUE,
TO €CThb CaMbl€ JKeCTKHE, CTEPEOTHITHBIE, YeTKO AU(dEepeHIINPOBAHHbBIE JIEMEHTHI MTOCIEIHETO,
BO-BTOPBIX, KJIAJET «MOP(}OIOTHUSCKUI» IMOAXO/ K MIOBEICHUIO B OCHOBY CBOETO METO/IA.

[TepBeiMu 31ech Obimu yuutens Konpanma JlopeHiia — HEMEUKUI OPHUTOJIOT, CO3/IaTelNb
sTojorudeckoro Merona Ockap XEHHPOT W aHMVIMUCKHA OWOJIOT-IBOIONMOHUCT JKynuaH
Xakcnu (Jlopenn craxupoBaics y Hero B 1920-e roapl). OHM HONBITAINCH BBIACIUTH B
W3MEHYMBOM TIOBEJCHUH BO30YXKIEHHOTO JKMBOTHOTO (BO BpEeMS CEKCYalbHBIX HJIH
arpecCUBHBIX B3aMMOJICUCTBUI) 2JIEMEHTHI, KOTOpPbIE OBLIN ObI CTOIb K€ YETKH, JTUCKPETHHI U
XapakTepHBI 7Sl BUIA, KaKk MOPPOCTPYKTYpHI. JIOpEHIl JIerko BOCIPHUHSUT 3TU UJIEU; HEIapOM
€ro TEepBbIM Hay4yHbIM pykoBoguTeneM Obul DepauHang XOXIITETTEP, CHEIHAIUCT TIO
CPaBHHUTEIBHOM M CHCTEMaTH4YeCKOW MOP()OJIOrHH, a TaKkKe CpPaBHUTEIBHON 3MOPHOIOrHH
MMO3BOHOYHBIX.

Ockap XeWHPOT BBEJ TMPEACTAaBICHUE O 3HAYUMBIX DOJEMEHTaX MOBEACHUS —
JEMOHCTpAlMSIX W pUTyalax KakK CHEIU(PUYECKHX CTPYKTYypax, BBIICISIEMBIX B MOTOKE
JeSATeTbHOCTH KUBOTHBIX, CYIIECTBEHHBIX JJII YYACTHHUKOB B3aHMMOJICUCTBUS M JOMYCKAIOIIUX
«Mopdoaorudyeckoe» Tu00 (yHKIIMOHATHHOE OMMCAHUE B TOW K€ CTEMEeHH, YTO U «OOBIYHBIE)
MOPQOCTPYKTYpbl. DTO OBUT TOJHBIA pPa3pblB ITOJOTUU C TPATUIMOHHBIM TMOHUMAHUEM
MOBEJEHUS )KUBOTHBIX KAaK BHEIIHETO MPOSIBICHUS «IIPUBBIYEK», «MHCTUHKTOBY, <(IYyIIEBHOMN
JEATETLHOCTHY» U UHBIX BGEMU3MOB 11 0003HAYCHUS TICUXUYECKOT0. OH MO3BOIHII ATOJIOTaM
M3y4aTh CUTHAIBHBIE CHCTEMBI PA3HBIX BUOB )KMBOTHBIX TaK K€ OOBEKTUBHO, KaK JIMHTBUCTHI
u3y4yaroT s3bIKH. OT TPaJMIIMOHHOTO K€ <IICUXOJIOTHYECKOT0» IMOHUMAHUS TOBEICHUS
(KOTOpO€ COXpaHWIH CpaBHUTENbHAs TICHUXOJIOTHS, 300MCHUXONOTHS U (PU3UONIOTUS BBICIIEH
HEPBHOU JESITEIIBHOCTH ), 3TOJIOTH CTPEMIUIUCH BCIYECKH OTMEKEBATHCSI.

B 1911 rony XelHpoT ompenensi STOJIOTHI0 KAaK HM3YUYEHHE <SI3blIKa M PUTYaJIOB)»
KUBOTHBIX, OOBEIUHECHHBIX WM B TIOHITHH «CHCTE€Ma KOMMYHHUKaIuu». 3areM Jxynuan
Xakcnu BBENl MOHATHE PUTYyalu3allMH, IMOKa3aB, YTO COLMAIBHOE TIOBEJIEHUE >KMUBOTHBIX
KOOPJIUHHUPYETCS C TIOMOIIBI0 CHTHAJOB, CHMBOJIM3UPYIOIMHUX OMNpENeIeHHYI (opMy
MOBEJEHUs, KOTOpasl JOJDKHA TMOCIeAOBaTh 3a JaHHOM jaeMoHcTpanueid. uadye rosops,
JIEMOHCTpAIHs MOOYXJACHUH W HAMEPEHUM JKMBOTHOTO MPEBPAIIACTCS B 3HAK, YKA3BIBAIOIIHI
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Ha BO3MOXKHOCTHU Pa3BUTHS TIOBEACHUS O0OUX YUYACTHUKOB.

Hns Xakcnu, XedHpoTa W ux o0mero ydeHuka JlopeHIla 3TO O3HAYallo «IIPE3yMITIHIO
CUTHAJIBHOCTU» JEMOHCTpalMi. Bcsikoe BbIpa3UTENbHOE JBUKEHHE JXUBOTHOTO (TO €CTb
«JIEMOHCTpAIMU» B OOBIICHHOM CMBICJIE CJIOBA) 3TOJIOTH PacCMaTPUBAIN KaK MOTEHIIMATbHBIH
curHan. Jlajple ciueayeT ecTeCTBEHHOE NPEAINOJIOKEHNUE, UYTO «CUTHAIBHOCTBY» IPSIMO
MPOMOPLUOHANIbHA CTEPEOTUITHOCTH, (PUKCUPOBAHHOE U IEMOHCTPATUBHOCTH AekicTBUil. Have
3a4eM JKMBOTHOMY TaK KOBEPKaThb M BBIYYPHO UCIOJHSITH JBUXKEHHUS THE3I0CTPOCHHS,
arpeccuu, KopMmieHus, Oercrsa u T. 1., KaK He A TOro, 4yToObl MOJaTh CUTHAJ MapTHEpY?
(3akperuieHne «KOBEPKAaHHOT0», «BBIYYPHOT0», CIIMIIKOM MIA0JIOHHOTO UCIIOTHEHHUS JICHCTBU,
MPOUCXOAIINX U3 chepbl MOBCETHEBHON aKTUBHOCTH, X HEOOBIYHOE KOMOMHUPOBAHUE JIPYT C
JPYrOM B KOMIUIEKCHI KaK pa3 M COCTABJIAET CyTh IPOLIECCAa PUTyaAIN3alMH, [IPEBPALIAIOIIETO
JeCTBUE B JEMOHCTpauuioo. Jlanplie Mbl paccCMOTPUM NPHUMEPBl TAKUX KOMILIEKCOB
JIBUYKEHU. )

Korna tpebyercs He curHai, a peakiys — HamaJeHue WUiaud OercTBo, CHapuBaHHUE WU
o0opoHa, mpsmbIe aelicTBuS MHOTO d(hdexTuBHee nemoHcTpanwmii. [locnennue u3-3a cBoeit
«HEECTECTBEHHOCTH» MOT'YT IOKa3bIBaTh TOJBKO I'OTOBHOCTh K OMNPENEICHHOMY IOBEICHUIO,
TEM caMbIM NOOYKJasi mapTHEpa cIeslaTh CBOM «XOoa» — BbIOpaTh U3 penepryapa OpayHbIX
WJIM arpeCCUBHBIX JEMOHCTpAlUi «OTBETHYIO». [lepBblii mapTHEp, B CBOKO OY€peb, OTBETUT Ha
3TOT XOJ CBOMM, U TaKUM 00pa3oM B3auMOJeHcTBHE OYyAET MPOABUTaThCS K OMpPENSIEHHOMY
ucxoay — nobese oJHOM 0co0U U MOPAKEHUIO APYTOH, YCHEIIHON KOMYIsSuu U T. 1. (BaxHo,
YTO JAEMOHCTpPAllMUd HE MOT'YT MOHYAWUTh NapTHEpa K 4eMy-Iu00 HampsAMyo, KaKk MOHYKJIAeT
ynap, KJIeBOK WM HHOE IpsiMoe aeiicTBue.) HeanekBarHble u Hecnienuuueckue OTBETH BEYT
K OCTAaHOBKE U CPBIBY B3aUMOJICHCTBUSI.

B uem 3akimouanach CYIIHOCTb 3TOJOTMYECKOTO IMMOAXOJA K BBIJCICHUIO 3JIEMEHTOB
NOBEJCHHS, OO0JaJaloIMX TOTCHIUAIBHOW CUTHAIBHOCTBIO? [IpencraBum cebe yenoBeka,
Ha KOTOPOT'O OKa3bIBAIOT JaBIICHUE, TPEOYs COTNIACUTHCS C YEM-TO HEMPHUEMIIEMBbIM: OH HEPBHO
O6apaGaHUT TamplAMH 10 CTOJNY, a3aTeM, MNPHUHSIB pEUICHHWEe, CKJIAaIbIBa€T W3 TaJbIICB
CUMBOJIMYECKYIO Gurypy, oOo3Hauvawomyr otka3. IIpeamonaramoch, 4YTO B MOBEACHHUU
KUBOTHBIX MOKHO TOYHO TaK € BbLACIUTh HENPEPHIBHYIO IOCIEJ0BATEIbHOCTh PEAKIU,
0003HaYaOIMIUX TOJIBKO BO30OYXIeHUE (aHAJIOr TIOCTYKMBAaHUS TMajbllaMH) M 0COOBIE
JUCKPETHbIE KOMIUIEKCHl JBMKEHMH — JIEMOHCTpAIlMH, KOTOpble, Oyaydd MpPOAYKTOM
puTyanu3anuu, no Xakciu, CHMBOJIU3UPYIOT HAMEPEHUSI YUACTHUKOB «auaioray. Mx peakuus
Ha OTU «CHMBOJIBD) YBEIMYMBAET MPEACKA3yeMOCTh TIOBEAEHUS KaXJOr0 U B3aUMHO
KOOPJIMHUPYET MOBEZIeHHE 000UX. A 3TO U €CTh L1eJIb KOMMYHHKAIIUH.

Baxxayto posib B pa3BUTHU STOTO HAMPAaBIICHUS ChIrpajia paboTa XeWHpOTa, MOCBSIIECHHAS
JEMOHCTPAILMSIM Y Pa3HbIX BUJOB YTHHBIX: BBISICHUJIOCH, UTO OHH CTPOTO BUAOCHEIU(MUIHBI U
UMEIOT CTOJIb YETKO OTpeiesieHHbIe (DOPMBI, YTO HAOMI0AaTENb (a4 3HAUUT, U Apyrasi NTUIA TOTO
K€ BHUJA) y3HAET KaXIYI0 U3 HUX CTOJb ke 0e301HM004HO0, KaKk aHATOM — MOP(OCTPYKTYpBHI.
3atem Jlopenil B mocsieHHoM XelHpoTy padore 1941 roga «CpaBHUTENBHOE HUCCIEIOBAHUE
JEMOHCTpalMii  YTHUHBIX» T[OKa3all, 4YTO CXOACTBO (OpM JEMOHCTpalUid  OTpa)kaeT
¢unoreHeTHYECKYI0 OJIM30CTh BUJOB, U HA00OPOT, UeM Oosiee POJACTBEHHBI BUABI APYT JIPYTY,
TeM OoJibllie B WX BHJIOBBIX penepTyapax TOMOJOTHYHBIX JEMOHCTpAIUi, pa3inyaronuxcs
JUIIb OTAENBbHBIMM «OTTEHKamMu» ucrnoyiHeHus. Jlamee, y ONM3KMX BHJOB IOJABJISIOLIEE
OOJBIIMHCTBO JIEMOHCTPAIIMH C OJHUM M TE€M K€ «CMBICIIOM» TOMOJIOTMYHBI WM BOOOIIE
TOXKJIECTBEHHBI IO (hopMe. ITO MO3BOJIIET TOBOPUTH O TOM, YTO JTUBEPreHIUs (pacxoxkIeHue)
ONMU3KUX BHUJOB OJHOTO pPOJa MM CEMEWCTBAa COMPOBOXKIACTCS JAMBEPIEHIUEH «cioBapen»
BUJIOBBIX  JEMOHCTpAalMi. Y  HEpPOJACTBEHHBIX BHJOB  pEHEPTyapbl  JIEMOHCTPALMI
MIPEICTABICHBl B OCHOBHOM HETOMOJIOTUYHBIMU CUTHAJaMHU.

Opnako He3HauuTeNbHbIE (C TOYKM 3peHHs HaOmojaTens!) paznuuus MeXIy
JEMOHCTPAIMSIMA ~ OCTAIOTCSl  YCTOWYMBBIMHM, HE3aBHCHUMBIMH OT KOJIEOaHUH COCTOSIHUS
JKUBOTHOTO, €CJIM OHH B&XHBI JUISI TMPABWIBHOTO BOCIHPHUATHS APYTHMM >KUBOTHBIM. OTO
OTHOCHUTCSI U K Pa3HbIM JEMOHCTPALMSIM OJTHOTO BHJA, U K TOMOJOTUYHBIM JTEMOHCTPALIUAM Y
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Pa3HBIX BHJIOB.

Takue xapakTepHble OTIMYMS MOXKHO HaOJroIaTh y 3amamHod moranku Aechomorphus
occidentalis (puc. 1). demoncrpauuu «dip-shaking» u «bob-shaking» o6e ucnonb3yrorcs BO
BpeMS yXa)XHBaHHs, UX BBIPa3HTENIbHBIC JBIKEHHS BeChbMa CXOAHBL OTIMYAIOTCS TOJIBKO
HOPSIIOK DJIEMEHTOB M HEKOTOPBIC JBIIKCHHUS B KJIFOUEBBIX MOMEHTaX — B Hayalle U KOHIIE
nemoHcrparmu. «Dip-shaking» Briovaer ruieckanue BoJoi B Hayalie ¥ O3y ¢ HU3KOM Lieeii B
KoHIe, «bob-shaking» — Her. DTo U nenmaer UX CEMaHTUYECKH PA3JIMYHBIMU CUTHAJIAMU: OHH
0003HAYaIOT pa3HbIe CTENEHH IPEONOJICHNS B3aMMHOW arpecCMBHOCTH IapTHEpOB (a oHa
HEM3MEHHO NPHCYTCTBYET B Hadalle yXa)KHMBAaHUS, TaK )K€ KaK U CTPEMIICHHE K OCrcTBy) U
pa3HbIE BO3MOKHOCTH COMIKCHUSI.

OTMeTHM, YTO TUTHIBI MOTYT UCIIOJHSATH 00€ 3TH JEMOHCTpPAIlMM TAaK)Ke BHE KOHTEKCTa
00pa3oBaHus Mapbl — IPH arpeccud M B JAPYIHX OOCTOSTENbCTBAaX, CBA3aHHBIX C POCTOM
B030yxaeHus. Ho Torma Bce «MoJeKysbl MOBEICHUS» HAMHOTO MeHee ycToiuuBbl. 1o mepe
noabeMa BO30YKAEHUS OCOOM BUAHA CETh INEPEXOA0B MEXIy JCUCTBHAMHU IOBCEIHEBHOM
AKTHBHOCTU W BBIYYPHBIMH, 3KCTPAaBaraHTHBIMHU [BMDKCHHSMH JICMOHCTpAIMW, IMpU CIajie
BO30yX1eHHss — oOparHele mepexoipl. Korga ke AeMOHCTpalMu —HCHOJB3YIOTCS B
CHeIU(PUUECKOM KOHTEKCTE YXaKMBaHHs, TO €CTh KaK KOMMYHHUKATHBHBIC CHTHAJIbI, —
nepexoasl  He BUIHBI coBceM. CTEpeoTHIIHOE HCIONHEHHWE KaXIOW JeMOHCTpPAIMU
OpPraHM30BaHO TaKMM OOpa30M, YTO OJHA CMEHSET IPYryl CKAadKOM, KaK Kajpbl CIIaij-
GunpMa, 1 epexonoB He HAOIMI0AeTCsl, OHO «IIOAYEPKUBACTY» TPAHUIIbI, OTACISAIOMNE (HOPMBI
JIEMOHCTpAIMI APYT OT Ipyra U OT «(POHA» — HECUTHAJIBHOW aKTHBHOCTH.

MexXBHIOBbIE  Pa3NUuUs  JEMOHCTPALMi  IOKa3aHbl y  JBYX  BHJOB-IBOHHHKOB
AQHTApPKTUYECKUX TOMOPHHKOB — IOXHOMOJIsipHOro nomopHukaCatharacta maccormicki u
oyporo momopuuka C.lohnbergi (puc. 2, 3, 4)— Ha mnpuMmepe «I0ArOro Kpuka». ITa
JICMOHCTpAIlMs MHOTO(YHKIIMOHANbHA, KaK, HAIpUMep, MeCHs y BOPOObBMHBIX NTUI. Jlist
oco0eil CBOEro moisa, ¢ KOTOPHIMH KOHKYPUPYIOT 3a NapTHEpa, OHa O3HAa4aeT Yrpo3dy Hu
CTPEMJICHUE TOMUHHUPOBATh, JIJIsl MOTEHIIMAIBLHOTO MMAPTHEPA — FOTOBHOCTH MMOYXa)KUBATh, JIJIsI
«HEUTPATBHBIX» 0CO0EH — 3TO CUTHAJI, CIUIAYMBAIOIINI YaeK B «KIy0ax» M JAPYTHX IpyIIax.
«Jlonrue Kpuku» y O0OOMX BHJOB CXOJIHBI, HO MEKAY HUMH €CTh M YETKHE, YCTOWYMBBIC
pa3nuuus, Kak B II€JIOM, TaK M Ha KaXXJOM M3 IISATH STaloB: FOKHOMOJSPHBIA NOMOPHHK
OTKJIOHSICT KOpIyC TOpa3ao Janblie Hasan u  (Wid) BBepX. MEXHHIUBHIyaIbHAs
U3MEHYMBOCTh <«JOJNTHX KPHKOB» y OOOWMX BHJIOB JOCTaTOYHO BEJIHMKA, HO HHUKOTIA
HE 3aTparuBaeT BHIOCHCHU(UUHBIX TNpH3HAKOB. C JAPYroil CTOPOHBI, CTEPEOTHITHOCTD
UCIIOJTHEHUST HE JMKBUIMPYET M JaKe HE YMEHBIIACT WHIWBHIYAIBHYI0 W CHUTYaTHBHYIO
U3MCHYMBOCTh —  TaKO€  TMPOCTO  HEBO3MOXKHO. [J1aBHOE, 4YTO  HE U3MEHSIOTCS
maddepeHmpyromme  XapakTepUCTHKH CHTHAJIOB — Te€ OCOOCHHOCTH, TIO KOTOPBIM
pa3IMYaIOTCs CUTHAJBI OJIM3KUX BUJIOB, KaK B MPUMEpE C MOMOPHHKAMH, WA (OPMBI pa3HBIX
JIEMOHCTpAIMH psAa, KaKk y MOraHoK Ha puc. 1.

JuckperHo U quppepeHupoBaAHHO

B nmpumMepe co CKiIaJbIBAHUEM KYKHUIIA HAJIMYHAE MEPEXOJOB MEXIy OSJIeMEHTaMH
CHTHAJIBHOTO psijia HE MPEISTCTBYET BBIICIECHUIO OTJCNBHBIX JeMOHCTpauuil. TouyHo Tak xke
HEMPEPHIBHOCTh MOTHBAI[MOHHBIX COCTOSIHHH HE TOJBKO HE MPEMsATCTBYET JAMCKPETHOCTH
SJIEMEHTOB JIEMOHCTpalWi, HO Jaxe TpeOyeT ee, ecliu Te (YHKIMOHHPYIOT KaK CHTHAJBL.
B mpumepax, paccMOTpEHHBIX B TpEHbIAyINeil TIJaBe, IMOJOBOE BO30YKICHHE Y
JIEMOHCTPUPYIOLICH NTUIBI HAPACTAET IJIABHO, OJJHAKO IEMOHCTPAIMH AUCKPETHBI.

BooOmie 11 KOMMyHUKallMM, TO €CTh OOMEHa COOOIICHUSIMM, HECYIIMMHU HHpOpMaluio,
HEOOXOMMO PacCuwICHEHHE BHEIIHETO MHpa CPEACTBAMH HEKOTOPOH CEMUOTHYECKON CHCTEMBI
(cm., wampumep: A. H. bapynun, «OcHoBbl cemuotukw», 2002). Tak, moroga MeHsieTcs
HETPEPHIBHO U TUIABHO, HO MBI BBIICIISIEM B OTUX M3MEHEHHUSX 3HAYMMBIC CTaIHU U OAOUpaeM
JUIS HUX 00O03HAUCHHS — <GICHO», «IIePEMEHHAasi 00JauyHOCTbY», «I0XK/Ib», OYy/Ib TO CIOBa HIIH
NUKTOTPaMMBbl B TIPOTHO3€ IOTOJbI, M300paXKaroliue COJHIE, TY4Ky H T.I. (puc.5).
Ha ocHOBaHMM TakOro CHrHaja APYroil 4YelOBEK MOXET MPHUHSITH PEIICHHE O TOM, KaK eMy
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OJIEThCS TIepell BBIXOAOM U3 noma. (OY4eBHIHO, YTO CEMHOTHYECKasl CHCTeMa JOJKHA OBITh
oOmelt y1si MPUEMHUKOB U TIEPEIaTYNKOB CUTHAJIA. )

Ecnu BepHYThCS K KOMMYHUKAIIMH KUBOTHBIX, TO TUIABHO MEHSIOIIMECS MOTHUBALIUKA MOYKHO
CPaBHUTH C IJIABHBIM U3MEHEHHEM TOT0JIbl, a IEMOHCTPAIIMH — C BBEACHUEM «0003HAUCHUID,
WHOOPMHUPYIOIMIUX O COCTOSHHUHU >KUBOTHOTO. KOHTHHYYyM TOBEIEHYECKHUX XapaKTEPHUCTHK
JKUBOTHOTO WJIM 3HAUMMBIX JeTalleldl CUTyaluu (mpeamer oOIieHus) ApoOUTCS HAa KOHEUHOE
YHCIIO JUCKPETHBIX YPOBHEHW (0O3HAYaeMoe), KaXKIbIi M3 KOTOPBIX BBIPAXKEH COOCTBEHHBIM
curHaioMm. [loBeneHne o0coOU-IEMOHCTpPATOpa JIOJDKHO Ppa3leiIUThCcs Ha JAUCKPETHBIE
CTPYKTYpPhl — «CTYCTKH» HEMPEPHIBHOTO IOTOKA AKTUBHOCTH, OHHU K€ (DHUKCUPOBAHHBIC
KOMIUIEKCHI JIEUCTBUH, C JaTbHEUIIICH pUTYyaanu3alue KaxK10ro u3 Hux.

Tak, y 03epHBIX 4YaeK, KOTOphIXx wuccienoBan Huko TuHOepreH, ecTh AuaroHalbHas H
paciiacTaHHasi T03bl YIpO3bl, MEXKIY KOTOPHIMHU IMPHUCYTCTBYIOT BCEBO3MOXKHBIE NEPEXOIBI.
KuHOChEeMKa Yaek Toka3ana, 4To B OOJBIIMHCTBE CUTYAIlMi HANaJCHUS U OErcTBa, BO-TIEPBBIX,
caMH I03bl BCTPEYAIOTCS 4Yalle, YeM IepeXOJHble [BHXKEHUS, BO-BTOPBHIX, 00€ MO3bl H
Mepexo/Ibl MEX1y HUMU — HAMHOTO Yallle, YeM HE3aBEPILECHHbIE MONBITKU JEMOHCTPALIMH M03.
A rnaBHOe, JaXKe MPU HATHYUU NIEPEXO0I0B O3Bl OTIIMYAIOTCS BEPOATHOCTSIMHU aTaku U Oercraa
OIIIOHEHTA TIOCTIE WX TPEABSBICHUS — BTOpas BJIEYET aTaky C OOJBIICH BEPOSTHOCTHIO.
Huaue roBopsi, CyIIECTBYIOT JIBa YPOBHS PearupoBaHus OMIOHEHTA, COOTBETCTBYIOIINE MIEPBOM
Y BTOPOU I103€.

Hpyroit mpumep: cycauk bemaunra Spermophilus beldingi pearupyer Ha moreHnuanIbHYIO

ONAaCHOCTh TPEMsI TUIIAMH 3BYKOB — TpPEJIIMH, YMPUKAaHbEM M CBHUCTaMH. Tpenu, cepuu
KOPOTKHX, OBICTPO CJIEAYIOLIMX APYT 3a IPYI'OM 3BYKOB, CYCJIMK Yallle BCEro U3/aeT B OTBET Ha
NOSIBJICHWE HA3€MHBIX XUIIHUKOB (B OSKCIEPUMEHTAaX — 4EJIOBEKa, CO0aKH, uvydyel

JUIMHHOXBOCTOW JIACKU M aMEpPUKAHCKOM HOpku). OAMHOUYHBIE YMPHUKAHbS M CBUCTHI Yallle
COMPOBOXKAAIOT TMOSBJICHUE IMEPHAThIX XMUINHUKOB. OnHako Oosee JEeTalbHBIM aHaNIW3
IIOKa3bIBa€T, YTO CBUCTOM O0003HAYaeTCsl BCAKOE pE3KOE JBM)KEHUE, CHJIBHO IIyrarouiee
KUBOTHOE, TPEJIbIO — TO, UTO MYraeT HE OUYEHb CUJIbHO, HEMOJBUKHASI UJIU, BO BCAKOM CIIyYae,
KOHTPOJIMpyeMasi OllacHOCTh. UnpHkaHbe ke — nepexoaubiit curnai (1984. padorsr . Jlerepa
Y COaBTOPOB).

KpaiiHe cymiecTBEHHO, YTO 3TH TPHU THUMA CUTHAIOB, MAPKUPYIOILUME TPU pa3Hble YpPOBHS
OeCIOKONCTBA KUBOTHOTO (O KOTOPBIX CYCIMKH «CUUTAIOT HY)KHBIM COOOILIUTBHY» APYTUM
0c00SM B TPYIIHUPOBKE), YCTOMUUBO OTIENIEHBI APYr OT JIpyra TOJbKO TOIJa, KOIrJa OHHU
npenynpexnaatr o0 omnacHocTH. OAHAKO TOT K€ CaMblii TPEJIEBOW CUTHAN M3AAIOT CaMIIb
CYCIMKOB Tocie Komymsuuu. HemocpencTBeHHas NpUYMHA 3TOTO — OOBIUHBIA /7S
YXaXUBaHUS KOHQUIMKT MEXAY CEKCyaJbHOCTBIO, CTPAaxOM I€pe]l CAMKOM W arpeccueu Mo
OTHOLICHHUIO K HEW, KOIJa HEMOCPEICTBEHHO Iepel KONyJIsAlUUEd U BO BpeMs HEE YPOBEHb
cTpaxa MakcuMmasieH. Ho Tpenu mocie KOmyssiuu yHoTpeOJsitoTCs € COBEPUIEHHO HHBIM
«CHHTaKCHCOM» — OHM CTaTUCTHYECKH JOCTOBEPHO OTJIMYAKOTCS OT TEX, YTO CUTHAIU3ZUPYIOT
00 OIMacHOCTH, MEHBILIUM YHCJIOM 3JIEMEHTOB U OOJIbILIEH JUIMTEIbHOCTBIO KaXKIAO0r0 3JIEMEHTA,
IIPUYEM MEXIy OBYMs THIIAMHU CUTHAJIOB NPAKTUYECKH HET nepexonoB. Kpome Toro, Tpenu
HeCHeU(PUUYECKH MapKUPYIOT BBICOKOE BO30YX/JEHHE >KMBOTHBIX — HO B JITOM Clydae
U3MEHYMBOCTh CUTHaJla HACTOJIBKO IIMPOKA, YTO MEPEKPBIBAET 00a «UHCTHIX» THIIA TPEJIEBOTO
KpUKa, U TPEayNpeKIAIOUUi, U IMOCTKOMYISITOPHBIN, MpHUYeM MpeolsaasaoT NEepexoIHbIe
bopMmBI.

Takum oOpa3zom, Mbl yOemunuch, 4To d(h@exTUBHAS KOMMYHHUKAIMS TpedyeT
cnenn(uyeckux SJIEMEHTOB NoBeleHMsA. Jlake ecnm B MCXOJHOM IOBEJCHHUU >KUBOTHOTO
COOTBETCTBYIOIIME TOBEJICHYECKUE MATTEPHBI HE pa3/ielieHbl, TO B KOHTEKCTE OOIIEHUs HUX
IIPUXOJUTCS PA3AETATh.

[TprmMepoB, MOATBEPKIAIOUINX 3TO 3aKJIIOUEHHUE, CErOJHsI U3BECTHO ropas3io OoJiblie, 4eM
MOKHO II€PEUHCINTh B TNOMYJIApHOW cTaTbe. lMccienoBaHue IEMOHCTpalMM B paMKax
3aJ0KEHHOM XaKCIM MU «CUTHAJIBHOCTU» M «3HAKOBOCTH» JEMOHCTpPAlUil O0Ka3anoch
BEChbMa IUIOJOTBOPHBIM (KaK Mucall MPOJOLKUMBIIMKA uX Tpaguimu Jlopern B «OO00poTHOM
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cTopoHe  3epkana»). ComaHONl  CTOpOHBI,  OBUIM  TOKa3aHbl  JUCKPETHOCTh |
IU(QPEepeHIMPOBAHHOCT  JIEMOHCTPAlMii —  ’)KMBOTHO€  YCTOMYMBO  BOCIPOM3BOAUT
ornpeneneHHbie (OpMbI, KaK OyITO OrOHBKOM CHUTApEeThl YePTUT (DUTYPHI B TEMHOTE, U ITH
«hurypsl» JEMOHCTpalMii YEeTKO BBIACNAIOTCS Ha (OHE KOHTHHyyMa HECHUIHAJIbHBIX
nBkeHui. Tak, TeMOHCTpay yrpo3bl Y JECATKOB HCCIEIOBAHHBIX BUIOB ITHUI] OKA3aJIMCh
JTUCKPETHBIMU U AU (epeHnpOBaHHBIMU — TpagyajbHbIX CHUIHAJIOB HE OOHapyxeHo. (DTo
ObLT10 MoKazano B 003ope I1. Xapna u M. DHrBucTa M0 JAEMOHCTPAIUSAM PUTYATH3UPOBAHHOM
yrpossl y nrun B Canadian J. Zool. (2001).) C gpyroit cTOpOHBI, YCTaHOBIIEHO, 4TO (hOPMBI
JeMOHCTpAIHii, KOTOPBIE )KUBOTHOE BOCIIPOM3BOAUT YCTOWYMBO U CTEPEOTUITHO, B CAMOM JIEJIe
UMEIOT KOMMYHUKAaTUBHOE 3HAY€HHWE — MMEHHO Ha HMX OPHEHTUPYETCS APYroe *HMBOTHOE,
KOPPEKTHPYsl CBOE MOBEJCHUE, a HE, AOMYCTUM, HAa M3MEHEHUS TUCTAHIIUH MEXIy 0CO0SMH,
B3aMMHON OpHEHTAIMM, MHTEHCUBHOCTH IIPOSIBJICHUN HEPUTYAIM30BaHHOM arpeccuy U T. II.

Pacckazath mogpoOHO 0 KaXKAOM U3 3THX HUCCIEAOBAHUI HET BO3MOKHOCTH, OTMETUM JIHIIb
OJIUH BaXKHbIM MOMeHT. KoMMyHMKalMs cuuTanach JOKa3aHHOM, €CIU PELUIHEHT HU3MEHSII
CBOE TMOBEJCHHE I0JI BO3ACHCTBUEM CHUTHAJIOB MapTHEPA MPH KOHKYPEHIIMH 33 Pecypc Malloi
neHHoctu. Hanpumep, B pabotax DHKBHCTA U COABTOPOB NPUBEIEHBI PE3YIbTaThl HAOIIOAEHUI
3a rmiyneimamu Fulmarus glacialis, ocnapuBaronmMu morpoxa MHMUHAropa y MecCT, T
BbIOPACBIBAIOT pbIOHBIE OTXOABI. Eciiu pecypc He CIMIIKOM BaK€H, Y dKHUBOTHOT'O €CTh BBIOOD:
IpOJOoDKaTh OOphOYy MM OTKa3aThCcsl. TakuM oOpa3oM, 3TOT pecypc JAenaeTrcs MPOOHBIM
KaMHEM, MTO3BOJISIONIMM BBISIBUTH COLIMAIBHO OOYCIIOBJIEHHYIO Pa3HOKAYECTBEHHOCTh 0COOEH.
DTO MOKa3bIBAET, YTO MCTHHHAS IIEHHOCTh KOMMYHHKAIIMH — HE B PEeCypce KaK TaKOBOM, a B
BBICTPAWBaHUM ONTUMAIbHBIX OTHOIIECHUN C KOMIAaHbOHAMH.

3HAK M CTUMYJI B KOMMYHHKAIIUH KUBOTHBIX

Bo3HukaeT ecTecTBEHHBIM BONPOC: a Kak NepeJaeTcss KOMMYHUKAaTUBHBIN 3¢ ¢dext? U Tyt
ecThb JIBe BO3MOHOCTHU. [lepBas — mepenaua yepe3 oOMeH BO3IeHCTBUSAMU. B aTOM citydae
CUTHaJIbI OYAYT CTUMYJIaMH, KOTOPbIE B KJIIACCUUECKOW 3TOJIOTHUH Ha3bIBAIOT CIIELU(PHUECKUMU
WJIM 3HAaKOBBIMU. J[ECTBYsI HA PELIUIIMEHTA, OHU IIPUHYKJAI0T» €r0 K TOM OTBETHON PEaKLIMH,
KOTOpasi HeoOXOAMMa Ha CIICAYIOIIEM dTare, Peaklus, B CBOIO O4Yepe/ib, MOOYXKIaeT epBOro
napTHepa K IIOBBIIICHUIO CTUMYJSIHMM M T. 1. — B pe3yJbTare JIEHUCTBUS NapTHEPOB
CTaHOBSTCS CKOOPAMHUPOBaHHBIMU. [l0700HOE HCHOIB30BaHUE CTHUMYJIOB OIMCHIBAETCS B
JUAJIOTOBOM MOJAENM KOMMYHHMKAllMM KJIACCHUYECKUX OTOJOrOB, IIOJYYMBIIEH Ha3BaHHE
«Mozenu kiouya U 3aMmka». CTUMyn B 3TOM MOJENM Ha3bIBA€TCSl PEIU3EpOM — Kajbka
Hemenkoro Ausloesung: «BBICBOOOXKIeHHE,  cpabarbiBanue».  JlelicTBue  penusepa
BBICBOOOKJIAET AJCKBATHBIA U CIEIU(PUUSCKUN TBUTATEIBHBIM OTBET PELUNHMEHTA, KOTOPBIN
TOT BBIJAET HENPOU3BOJBHO, ABTOMAaTHYECKH, AAKE €CIM OH B JTO BpPEMS 3aHAT YEM-TO
JIPYTUM, CKaXKeM, NPEIbsBISIET CBOIO JEMOHCTpalMio. B 1pyroM BapuaHTe penusep MOXKET
BBICBOOOXKJIaTh HECKOJIBKO pa3HbIX (AJIbTEPHATHUBHBIX) OTBETOB, KaXIbli CO CBOEH
BEpOATHOCThbIO. Hampumep, yxe yHnOMHHaBIIMECS AEMOHCTpPAllMU O3€PHBIX YaeK — I103bI
TOpPU30HTAJIbHAS M pacIUlacTaHHas, — 00€ BbI3BIBAIOT KaK aTaky, Tak W OercTBo mapTHepa,
HO aTaka B OTBET Ha BTOpPYI BcTpedaercs uyamie. Tak wiM uHade, cBoOoda BbIOOpa
pearpoBaHus y o0oux ocoOeil, U JeMOHCTPHPYIOLIEH, M BOCIPUHUMAIOUIECH, IMpeleNbHO
OrpaHMuY€Ha, OHM MOTYT WIH CleHU(UYECKH OTBEUaTh HA PENU3Ep, WM «CONPOTUBISATHCS
€My, Hapyllas COOTBETCTBHE MEXY CTUMYJIOM U PEaKLIUEH.

Ecnu xe Habop JIeMOHCTpaluil yXaKuBaHUs, YIpo3bl, MPeaynpexaeHus o0 OMacHOCTH U
T.N. — 3TO CHCT€Ma 3HAKOB, a Au(depeHLrupOoBaHHbIE CHTHAJIBI COOTBETCTBYIOT HabOpy
CUTyalluil B3aMMOJEUCTBUSA, TO OHHU JEHCTBYIOT HCKIIOYMTENbHO uHpopManumeir. U sta
uHpOpMalKs MO3BOJISET BBHIOpATh OTBETHBIM CHTHAJI TakuM 0O0pa3oM, 4YTOOBI COOBITHS
pa3BUBAJIUCh B HAIPAaBJIEHUH, 0oJiee BBHITOAHOM /ISl TaHHOM 0COOM, 4eM JJis €€ OMIOHEHTA.
B atoM cnyyae cBoOonma BeIOOpa y ocobu MakcumanbHa. C OJHOH CTOpPOHBI, PELUITHEHT
HCIOJIb3YET MOTYyYEHHYI0 HHPOPMAIUIO ISl KOPPEKTUPOBKH COOCTBEHHOW MOJENH MOBEACHUS
TaM U TOT/a, TAe 3TO HEOOXOAMMO HMMEHHO Juis Hero (He oOs3arenbHO ceituac). C apyroit
CTOPOHBI, CUTHAJI HE 3aBUCUT OT COCTOSIHHS 00enX ocobeil — mepearoneil 1 MpUHUMArOIIEH,
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U TI03TOMY BOCIIPMHUMAETCS HE3aBUCHMO OT YPOBHEH HCIyra, arpeccuu | T. I.

Korga curnanpHbiii 3¢dexT BO3AEHCTBUS IEMOHCTpPAIMKM TEepefacTcs CTUMYJIaMH, OH
uHpopMupyeT 00 ypOBHE MOTHUBAIMH peuunuenTa. [loaToMmy Takue curHaigbl B aHTIIOS3BIYHOM
JAWTEpaType MOJy4YHiId Ha3Banue motivational signals (curaaasl HamMepeHH W COCTOSIHHS
xuBoTHOro). Korma ke curHampHbld 3¢dQekt mepenaeTcs 3HAKaMH, HCIOJIb3YETCS
nasBanue referential signals. Dtu curnanel uMmeroT BHemHero pedepenra (agpecara) u
nepeaarT UHPOPMALHUIO O BAXKHBIX CHTYalMAX B3aMMOACUCTBHUS WM OOBEKTaxX BHEIIHETO
Mupa (BUIbl KOpMa, THIBI omacHoctei). MHdopmanus 3akoAupoBaHa B JUCKPETHBIX,
TuQdepeHIIMPOBAHHBIX, CHICHUPHUECKUX (POpMaxX CUTHAIOB, 3HAUEHHE KOTOPBIX HE 3aBHCUT OT
KOHTEKCTa (OAMH M TOT >K€ CHTHajJl Bcerja O3HauyaeT OJHO M TO Ke). OTo ObUIo
npojeMOHCTpUpoBaHo B uccienoBanusx 90-x romos (P.Marler, Ch.S.Evans, J.Macedonia,
D.Blumstein), 6marogapst KOTOPBIM y CaMbIX Pa3HBIX BHIOB ITO3BOHOYHBIX OBLIM OOHAPYKCHBI
dynkumonanbHo pedepentHoie curHanbl (referential signals), omm e kareropuaibHbIC
CUTHAJIbl, OHU K€ CUTHAJIbI-CUMBOJIbI B Halllell kinaccupukanud. OHU Kak pa3 U MPeACcTaBIIsAIOT
co00i1 3HaKH (M CUMBOJIBI), TIepeIatole HHPOPMAIINIO HIeaTHbHOTO XapaKTepa.

B m3smabix skcnepuMentax Kpucrodepa DBaHca ¢ KoJleramu, BBIMOJIHEHHBIX B 1990-¢
roJibl, OBIJIO TIOKA3aHO, YTO MOJOOHBIH CHTHAT MH(GOPMHUPYET UMEHHO O KaTErOpUsIX BHEIIHEH
omacHOCTH (0 Tume mnuuM, o ¢opmMe yrpo3sl U T.[.), aHEO CYOBEKTUBHOM YPOBHE
BO30YXIEHHsT 0COOHM. Y IOMAIIHUX Kyp ONHCaHBl TPU CHUTHAJIAa — «OMACHOCTH C 3EMIINY,
«OMacHOCTh € BO3AyXa» U numeBod kpuk. CurHanel ueTko AuQepeHIrpPOBaHbI,
«IIPOMEXYTOYHBIE» 3BYKH HE OTMEYAIOTCA JaXe Yy CHUJIBHO BO30YXKIEHHBIX NTHI. ITO
MO3BOJIIET TMPEANONOKHUTh, YTO BCE OHU IMepenarT HHPopMmaluio 00 OmpeaeIeHHbIX
CUTyallUsiX BHEIIHEr0 MHpa, KOTOPYIO aJeKBaTHO BOCHPHUHUMAIOT Jpyrue Kypbl. UToOBI
MOJATBEPAUTh WU OMPOBEPTHYTH 3TO MPEANOJIOKEHHE, HYKHO OBLJIO MPOBEPUTH PEAKIUIO
oco0elf, KOTOphIe CaMH HE MOTYT BHJIETh ONACHOCTh HJIM KOPM — TO €CTh UM IPUXOAMUTCS
MOJIaraTbCs MIMEHHO U TOJBKO Ha CUTHAJIBI.

Jist 3TOTO OBUTH MOCTABJICHBI IBE CEPUH ONBITOB, B KOTOPHIX KypaM IPOWTPHIBAIIN 3aIHCH
M3y4aeMbIX KpPUKOB. B KOHTposibHOI cepuu (IOJOBMHA BCEX IOBTOPHOCTEH, BhIOpaHHAS
CllydaiiHBIM 00pa3oM) MPOUTPHIBAHUE IMHUIIEBOrO KPHUKA WM KPUKA «OMACHOCTH C 3EMIIN
npenBapsuid  BblJadel 3epHa, TMpUYEeM NTHIE JaBaId  BO3MOXKHOCTb  KOPMHTHCS.
B skcnepuMeHTaNbHON cepuM Te€ JK€ KPUKH MPOUTPHIBAIM B TOM JK€ MOpPSAKE, HO UM
HE TMpEe/IIecTBOBANa BbIJaya 3€pHa, TO €CTh MTHUIBI HUYEM He ObLTM MOTHUBHUPOBAHBI
«MIPaBWJILHO» pEarupoBaTh Ha TOT M JAPYrod KpWK. Peakmuio Ha CUTHAJN OLEHUBAIU IO
CpeHEMY BPEMEHH MOMCKOBOTO MOBEJCHUS B CEKyH/1aX (BEpTHKaJIbHAs OCh HA PUCYHKE), IIPH
KOTOPOM MTHIA XapaKTepHBIM 00pa3oM MEHSET MO03y, OMycKas TrojoBy K 3emie (puc. 6).
[ToHSTHO, YTO BO3MOXXHOCTh BBICMAaTpPHBATh XMIHUKA U PEarupoBaTh Ha €ro MOSBICHUE MpPU
9TOM orpaHuueHHa. [loMckoBoe TOBENEHHME TOCIE CUTHAIOB CpPAaBHHUBAJIM C TaKUM JKe
MIOBEJICHUEM B MEPHOJ 1O CUTHAJIOB M OLIEHWBAIM PUpPAIECHUE JTUO0 YMEHbIIEHHE.

HekoTopslif ypoBeHb MUILIEBON aKTUBHOCTH y KYpHULbI €CTh Beerjaa. OaHaKo MUIIEBON KPUK
YCUJIMBAET €€ Y TOJIOJHOM 0COOM — NTHILA <«JI0BEpsieT» MUIIEBOMY CUTHAlIYy, YTO HaJa0
TIHIATEIbHEH NCKaTh MMEHHO 3/1€Ch, XOTS 3TO MOXKET OBITh OMACHO M3-3a TOTepH OJUTEIHHOCTH.
CopIThle TNTHIBI HE TaK OXOTHO pearupyroT Ha NHUIIEBOH KpUK (TO €eCTh 3/eCh HeT
«aBTOMAaTUYECKON» peaKINH, MOA0OHON TOH, UTO BBI3BIBAIOT peiu3epbl). TpeBOKHbBIE CUTHAIIBI
HE BIMSUTA Ha THUIIEBOE IMOBEIACHHE HHU Yy CHITBIX, HU Yy TOJNOMHBIX Kyp. Takum oOpaszom,
MUIIEBOW CHTHAJNl JIEHCTBUTENHHO TEPeNacT KOHKPETHYI0 WH(POPMAIHIO: «3JIECh MOXET OBITh
efa, WIIHUTEe JIydine». A 9ToObl MCCIeNOBaTh PEAKIMI0 MTHUI[ HA CUTHAJBl TPEBOTH, HYKHBI
NpyTHUE MapaMeTpbl — WHTCHCUBHOCTh OCMAaTPUBAHHMS, 3aTAUBAHUS U T. TI.

[TpenmecTByromye UCCaeI0BaHUS TEX K€ aBTOPOB IMOKA3alM TO K€ CAMOE U B OTHOIICHUH
000HX «TPEBOXKHBIX KPUKOB». TaK, y IBIIUIAT JOMAIIHEH KypHUIBl CHEIH(PUUECKYIO PEaKIIHIO
3aTauBaHusT W OErcTBa BBI3BIBAET HE TOINBKO KpPUK «OMACHOCTH C BO3AyXa», HOHU
CTHJIU30BAaHHOE M300pakeHUe scTpeda — CHIIYIT C MUPOKUMH KPBUIBSIMH, KOPOTKOW IIeeH u
JUIMHHBIM XBOCTOM, KOTOPBIN JIBUTAlOT HAJl HBIUIITaAMU. Peakius Ha Takod cTuUMyn ObLia
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HCCIIEIOBaHA €Ile B Kiaccuyecknx dkcnepuMeHtax Jlopenna—TunOepreHa. DBaHC
coaBTOopbl moBTOpWIM ee (1993), wucnonp3ys KOMIBIOTEPHYIO aHUMAIIAIO JIBHKCHHS
«XMIIHUKa» C Pa3HOM CKOPOCTHIO M Ha pa3HoW BbIcoTe. B 00omx ciyyasx oOOpOHHUTENIbHAS
peakiusi MMejla MECTO, KOrja MoJielb HalmoMHHaja sicTpeda, W OTCYTCTBOBaJla, KOTAa ee
JIBUTAJIM B MPOTHBOIMOJIOXKHYIO CTOPOHY (TOrJja OHAa HAIIOMUHAET YTKY — JUIMHHBIM «XBOCT»
MOJKET OBIThb MHTEPIPETUPOBAH Kak «imies»). [ Hac ceifuyac CyIIECTBEHHO, YTO LIBIILIATA
HE TOJBKO OCKaaW TpPH MPEABSBICHUU «ICTpeday, HO TaKXKE M3JABAIH KPHUK «OMACHOCTH C
BO3/yXa» (MMEHHO U TOJBKO 3TOT), U JIUIIb B TOM CIy4ae, KOr/la HaXOJAWIUCh B TPYIIe — HO
He B 0MHOYKY. CIliemoBarenbHO, C IOMOMIBIO ATOr0 KpHUKA OHU HE BhIpaXKalld COOCTBEHHBIC
noOy)KJIeHUS, a MCIOJIb30BAIM CUTHAJI UMEHHO Uil HMH(QOPMHUPOBAHUS APYTUX YJICHOB
cooOmiecTBa, MO3BOJSISI UM BBIOMpATh COOCTBEHHYIO CTPATErHIO MOBEACHUS, KOTOpas Oyaer
3aBHCETh OT MX JIMYHBIX «OOCTOSTENLCTB». Hampumep, HexBaTka KopMma 3acTaBiisieT 0coOb
OoJIbllle PHUCKOBATh — OHA OTPEAarupyeT Ha CUTHAJl HE TaK I[OCHEIIHO. AHaJOTUYHbIE
pe3yNbTaThl OBbLIN MOTYYESHBI U 171l IPUMATOB, B UCCIIEAOBAHUN CUTHAJIOB NMPEAYIPEKICHHUS 00
OMacCHOCTH Y KOJIBIIEXBOCTHIX, MJIM KOILIAYbUX JIeMypoB Lemur catta.

B npyrux skcnepuMeHTax y UBIIUIAT BbIpaOaThIBAIM YCIOBHYIO CBSA3b MEXY HEHTpaIbHBIM
CTUMYJIOM (KpacCHBIM CBET) W TosBICHHEeM KopMma. [Tocie BbIpabOTKH ycloBHOTO pediiekca
KpacHBIN CBET BBI3bIBAJI MTUIIEBOW CUTHAJI, CBET MHOM JJIMHBI BOJHBI — HET. Jpyroii mpumep: y
UBIIUISIT «CHUCTEMa JIEBOTO TJIa3a» M «CHUCTEMa IMPaBOTO TJ1a3a» BBIMOJHAIOT Pa3InYHbIC
¢byukuu. IlepBas oTBedaeT B OCHOBHOM 3a IMPOCTPAHCTBEHHYIO JIOKAJIH3AIUIO YAAlEHHBIX
00BEKTOB, BTOpasi — 3a KaTeropu3alnio oOBbEKTOB, HapUMep pacro3HaBaHue kopma. Korna
UBIIJISATAM [IPOUTPHIBATH KPUK «OMACHOCTH C BO3JyXa», OHU TMBITAIUCH PACCMOTPETh OOBEKT
MMEHHO B BEpXHEH YaCTH IOJIs 3pEHUSI 1 UMEHHO IIPH ITOMOIIH JIEBOTO IJ1a3a.

Cy1iecTByeT MHOXECTBO JI0Ka3aTe€IbCTB TOMY, UYTO CUTHAJBI-CUMBOJIBI HE 3aBUCSAT OT
KOHTEKCTAa U COOTHOCSATCS TOJIBKO C OIpPEICICHHBIMUA KAaTETOPUSMU 3HAYUMBIX COOBITHIA
BHEIIHero mupa xuBoTHOro. B kuure J[. Yunu u P. Cudapra (Cheney D.L., Seyfarth R.M..
«How monkeys see the world: Inside the mind of another species», 1990) paccmoTtpen npumep
C MapThIIIKaMH BEpBETKaMH, Y€l «I3bIK» celyac aKTUBHO HUccienyercs. BepBeTku wuzmaror
OMH W TOT JX€ «KPHUK OpJiay M KOIJa BO3AYIIHBIA XWIIHUK TaK JaJI€KO, YTO MOXKET
UHTEPIPETUPOBATHCS JIUIIb KAaK «TPEBOXKHBIN», HO HE «OIMACHBIIN» OOBEKT, M HA CaMBIX
MOCJIETHUX CTAJMAX €r0 aTakH, KOTJa Kpudaliue ocoOM MOYTH HE UMEIOT IAHCOB CIAaCTHCh.
Ecnu Obl KpUK MapKUpOBal OMPEEICHHBIN YpOBEHb OMACHOCTH (CBS3aHHBIN C IMOSBICHHEM
TOTO, @ HE HHOTO XUIITHUKA), CUTHAJIBI OBLITH OBl PE3KO pa3TuIHBIMH.

VYHoMsaHyThI€ BBIIIE KOJBLEXBOCTHIE JIEMYPhl YCTOMUHUBO PEATUPYIOT KPUKOM «OMACHOCTh C
BO3/JyXa» Ha Jit000€ IMOSBJICHHE MEPHAThIX XUIIHUKOB U KPUKOM «HAa3eMHas ONAcCHOCTH)» Ha
MOSIBJICHUE XUITHBIX MJIEKOMUTAONUX. Te u Apyrue «0003HAYal0TCs» CBOUM CIeU(PHUECKUM
CUTHAJIOM HE3aBUCHUMO OTTOTO, IJIe OTHOCUTEIbHO ONACHOCTH HAXOJHUTCS caM JIEeMyp — Ha
3eMiie WM Ha BETKaX, U OTTOr0, KaKk MEHSETCS CKOPOCTh MpHOIIKeHus XulllHuka. Hakower,
XapakTep TPEBOXKHOTO KpPUKA Y IBIUIAT 3aBUCUT CKOpPEE OT NPU3HAKOB IMOTEHIIUATBHO
OMAaCHOTO 00BEKTa, HEXENU OT JUCTAHIMH J0 3TOro 0OBEKTa H, CIEI0BATENbHO, OTTOTO, KaK
JlaHHas 0COOb OIIEHMBAET OMACHOCTh JIJIs ceOsl.

To e camoe moKazamu 3HaMeHUThle omnbIThl P. Cudapra u JI. YuHu C 3eneHbIMH
mapThimkamu Cercopithecus aethiops. AnekBaTHOCTh ¥ TOYHOCTh pEarMpOBaHKS MApTHIIICK Ha
CUTHAaT OO0 OMAacHOCTH OMNPEISICHHOTO poAa («Opem», «3Mes», <JIeomapa») IMOTHOCTHIO
onpefeNnseTcss TeM, HACKOJBKO COOTBETCTBYET aKyCTHYecKass CTPYKTypa JTaHHOTO KpHKa
HEKOTOPOMY «HUCabHOMY THITY», KOTOPBI BCe 0COOM ATOTO BHJA PAaCMO3HAIOT KaK CUTHAT C
COOTBETCTBYIOIIUM «3HAYEHHEM», a HE TIPOCTO IIIYM.

VMEHHO CUTHAQJIBI-CUMBOJIBI  OKa3bIBAIOTCS  CaMbIM  CICLHMAIU3UPOBAHHBIM  BHJIOM
KOMMYHUKATHUBHBIX CHTHAJIOB, BEPIIMHOW SBOJIOIMH CHUTHAJIBHBIX CHCTEM B KOHKPETHBIX
(UITOTEeHETUYECKUX BETBSIX.

Tak, y Oosee MPUMHUTHUBHBIX, paHee C(HOPMUPOBABIINXCS BUAOB CYpPKOB (Oojee NITWHHBIE
«BETBU» (DUIJIOTEHETHYECKOTO JIPeBa) €CTh EJAMHCTBEHHBIM TPEBOXKHBIM KpPUK, KOTOPBIH

151



UH(OPMHUPYET JIUIIL O TOM, YTO KpHUaIiias ocoOb MCHBITHIBACT OECIOKOWCTBO, TOTJA KaK y
60J1ee MOJIOBIX BUIOB MOSBIAIOTCS T (hepEeHITMPOBAHHbIE THIIBI CUTHAIIOB (pHUC. 7).

Fme pa3 mnomguepkHeM, dYTO 1O COAEPIKAHUIO COOOIICHWH  CUTHAJIBI-CHMBOJIBI
MIPOTUBOMOCTABJISIOTCS CUTHAIAM-CTUMYJIaM: TepBble MH(QOPMHUPYIOT O CHTyallud H3BHE,
B KOTOPYIO BTSIHYTBI OCOOM, BTOPBIE O CYOBEKTHBHOW OIICHKE HAIPSIKCHHOCTH CUTYallud
camoii 0co0bi0. CHUTHANBI-CUMBOJIBI WH(OOPMHUPYIOT MapTHEPA, a HE BO3JCUCTBYIOT Ha HETO
«3pecb U cediyacy. CHUrHaJIBI-CTUMYJIBI  TOJBKO  BO3ACWCTBYIOT HA  PELUIIMEHTA,
a He UHQOPMUPYIOT €ro; MpUYeM cuja M CHEHU(PUYHOCTh BO3JCIHCTBHS CBSi3aHA C YPOBHEM
MOTHUBAIMH M CHEUU(UIHOCTHI0O MOTHBALIMOHHOTO COCTOSIHUSI OCOOM, KaK M MIPEIIOIararoT
KJlaccuueckue aronioru (tabnmuna 3). Hakoner, neficTBue nepBoil KaTeropuu CUTHAJIOB CBSI3aHO
C MEXaHM3MOM HH()OPMHUPOBAHUS, CIEUU(PUIECKAM HMEHHO JUIS CUTHAJIOB, a BTOPOM — C
MEXaHU3MOM CTHUMYJISIIIMH [TOJ0OHOTr0 MOJOOHBIM, KOTOPOMY MOJAYUHSIOTCS JIF0ObIe JeiCcTBUS,
o0naziarolye HEKOM BBIPa3UTEIbHOCTBIO, @ COBCEM HE OJHU JIEMOHCTPALUH.

[Moaxomsmiero pycckoro ananora Hasanuii referential signals u motivational signals moka
He cymiectByeT. JK. 1. Pe3nukoBa B cBoell kHUre («MHTEUIEKT U A3bIK )KUBOTHBIX U YEJIOBEKA:
OCHOBBI KOTHUTHBHOM 3TOJ0THNY, 2005) UCIONB3YeT TOCIOBHBINA MEPEBOJ] «KaTETOPHATbHBIN
curHaim». Ham kaxercs Oosiee MOAXOASIIUM 10 CMBICITY TEPMHUH «CUTHAJIBI-CUMBOJIBD. B 3TOM
CIIy4ae COXpaHSAETCS TO MPOTUBOMOCTABICHHE CUTHAIAM-CTUMYJaM, KOTOPOE CYIIECTBEHHO B
JF000M  HWCCIICIOBAaHHHM pOJIM CUTHAJOB KaK CIEHUATU3UPOBAHHBIX IIOCPEAHUKOB B
WH(OPMAILIMOHHBIX 0OMEHaX BHYTPH COOOIIECTRA.

K mHacrosmeMy BpeMEHHM U3BECTHO MHOXKECTBO MPUMEPOB KOMMYHUKATHBHBIX
B3aMMOJICHCTBHI, O KOTOPBHIX MOXKHO YBEPEHHO CKa3aTh, YTO MBI HMEEM JIeJ0 C CUTHaJaMH-
CUMBOJIaMH, a He cTuMyjamu. Ho 310 Tema [u1st OTAenbHOM cTaThy.

TPAEKTOPHS SKOJOTHYECKOM MBICJIN.
HA IYTU K COBPEMEHHOMY IOHUMAHUWIO BUOC®EPHI.
Janunos-Aaunnbsau B., unen-koppecnonoenm PAH, Peiig U.

«Havyxka m xu3ap» Ne 3, 2010

YesioBek 3aBHCUT OT OKPYKalOIIed cpelbl, HO M OKpYKalLIasi cpela 3aBHUCHUT OT
YyeJioBeKa. 3a BpeMsi CBOEro CylieCTBOBaHHMS 4esOBedeCcKasi HUBHIIM3ALUS He CO3/1aJa,
NOKaJyil, HM OJHOW TEeXHOJOIMH, KOTOpasi TaK MJIH HHaYe He paspywmiana Obl
okpyxawmyw cpeay. K cyacteio, mapaniesbHOo mET M CO3MAATENbHBIN Ipolecce
HApallMBaHHUsl HAY4YHbIX 3HaHMii. 3a mocieqHee CTOJeTHE CTAPAHUSIMH MHOTHX
HCCJIeoBaTeN el 4YeJ0BeK MNPHUIIEJ K TOHMMAHHMIO OCHOBHBIX 3aKOHOB IIPHPOAbI,
ol0ecreynBaOIIMX yCcTOHYMBOCTHL Onocdepnl. Ho oco3Hanmm M MBI 10 KOHLIA CBOIO
OTBETCTBEHHOCTH Iepe] AKU3HbI0 Ha 3eMuie B neaom?

Ot I'ym00abaTa 10 BepHaackoro

[TonobHO 50104HOMY YEpBIO, MOJTAUYMBAIOIIEMY H3HYTpU OOJIOOOBaHHBIM UM IUIOA,
YeJIOBEK CTPOMUT CBOIO LIMBUIIM3ALMIO BHYTPH OHMoc(hephl U 3a CUET YACTUYHOTO €€ pa3pylieHusl.
IIpn 3TOM OH JIMIIb HEAABHO NPUCTYNWI K H3YYEHHUIO ITOM CIIOKHEWMIIEW CHCTEMBI, XOTS
IIEPBBIE TOMBITKU LIEJOCTHOTO IMOAXO0JAa K HEM BOCXOAAT eml€ K 3HAMEHUTOMY HEMELKOMY
ecrecTBoucnbITaTennto  Anekcanapy ['ymbompary (1769-1859), mnporuBomocraBuBIIEMy
MO3auKe€ HE3aBUCUMO cymecTByoomux BuaoB Kapna Jlunnes npencraBieHue o
B3aUMOJICICTBUU OPTaHW3MOB MEXKIYy c000M M ¢ maHmmadToM. B 3aM0KEeHHBIX UM OCHOBax
O6uoreorpaduu KJIMMaT BBICTYIAET KaK OMpeAesstollee 3BeHO JanamadTa.

Tem He menee B3 Abl ['yMOOIBATA HA KUBOM MHp U €ro JaHamapTHOE OKPYKEHHE KaK Ha
€/IMHYIO CHCTEMY, HEOTPBIBHYIO OT KJIMMAaTHYECKUX (haKTOPOB, BO BTOpoi nosioBrHe XIX Beka
YCTYNUJIM MECTO UCTOPUU MPOUCXOXKIEHUS ((PUIOTEeHNH) KaK €IMHCTBEHHO 3aCIyKUBAIOLIEMY
BHUMAaHUS HAyYHOMY OOBSCHEHMIO SIBICHUH NMpHupojbl. IMEHHO MCTOpUEl MPOUCXOXKICHHS B
MPOIlECCe KOHKYPEHTHOTO €CTECTBEHHOTO OTOOpa OTAEITBHBIX 0C00e cymen OOBSCHUTH
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Yapnp3 JlapBUH JIMHHEEBCKOE MHOXECTBO BHIOB. [Ipm 5TOM H3yMHTENBbHas IO CBOEH
JOTUYHOCTH  wuaes JlappuHa  crajla  HE TOJIBKO ~ OWOJIOTHYECKOM  Teopued, HOHU
MHUPOBO33PEHUYECKON KOHIENIMeH. A B paMKax e€ MOCIEIyIOIIero pa3BUTHS B OHOJIOTHH
B0300J1a1alT PENYKLIMOHUCTCKUIM TOAXOM, TO €CTh OOBbsACHEHHE OOLIero 4epe3 4yacTHOE Ha
OCHOBE HAKOIUIEHHOTO SMIHUPUYECKOr0 MarepHaia. ITOT HOAX0a C(HOKYCHpOBaI BHUMaHHUE
YU€HBIX Ha 3BOJIOLUOHHOMN Cy/b0€ OT/IEIBHOIO BUAA U €AMHUYHONU 0cOOHU, CO37aBasi HHEPIIMIO
«apobnenus» 6uotel. M sTa TenaeHuus, Oynyuu Bo3BeAeHA B aOCONIOT, CEPhE3HO 3aMeInIa
pa3BUTHE B3IJIS10B HA OMocdepy Kak Ha €IUHYIO CUCTEMY.

Kazanoce Obl, cucTeMHas KOHIEMIUS OWOcdepsl JOKHA Obula BO3HUKHYTH B HeEIpax
9KOJIOTHH, 3apokaaBiieiics Ha pyoexe XIX—XX BekoB. OgHaKO B JEWCTBUTEIBHOCTH BCE
CJI0KUIIOCH MHaye. M nepBblil CBOMM HE3aBHUCUMBIM IIyTEM IPUILET K COBPEMEHHOM TPAKTOBKE
9TOr0 MOHATUS HE OUOJIOT, a MUHEPAJIOT, OCHOBATellb F€OXUMUM, BBIJAIOUINICS POCCUIICKUI
yuénslii B. . Bepuanckuit (1863—1945). B onyOnukoBanHeix B 1926 romy nekuusix mon
oOum HazBaHueMm «buocdepa», Tpu roja CHycTs W3JaHHBIX Ha (PaHIY3CKOM S3bIKE, OH
BBIIBUHYJI MWJICI0 LIEJIOCTHOTO MHpa, B KOTOPOM JKMBasg Marepus (UIEHKA JKU3HNY)
0o0BbeIMHEHA Yepe3 CUCTEMY OMOT€OXUMUYECKUX IUKIIOB ¢ aTMOc(epoil, THaApo- U IUTOCHEPOI.
OO6onouky 3emiid, B KOTOPOW TIPOTEKAIOT OMOXMMHYECKHE IPOLECChl, OH M MPEIIOKHUIT
Ha3bIBaTh OHoChepoil.

BepHajnckuil 1mokasan, 4TO XMMHUYECKOE COCTOSHME HApYKHOM KOpbI HAlleW IUIAHETHI
HaxOJIUTCA BCELEJIO IOJ BIMSHUEM XU3HHM U OINPEIENSeTCs >KUBBIMM OpraHu3zMamu. B ero
ydeHHHn o Omocdepe HE TOIBKO paccMaTPUBAIMCh OCHOBHBIE CBOMCTBA JKMBOTO BEUIECTBA U
BJIMSTHUE HA HEro KOCHOW MPHUPOJBI, HO U BIEPBBIE OBLIO PACKPBITO TPaHAMO3HOE OOpaTHOE
BO3/ICHICTBHUE )XKU3HH Ha a0MOTUYECKYIO cpeny U (OpPMHUPOBAHUE B pe3yJbTaTe 3TOTO Ipolecca
OMOKOCHBIX MPHUPOJIHBIX CYOCTaHIMM, TakuX, HAIpUMeEp, Kak IMo4Ba. BrmepBbie Bcs KuBas
000JI0oUKa IUIAHEThl IMpeJCTala KaK €IWHOE, CJIOXKHOE, HO B TO XK€ BpEMsS U XPYIKOE
oOpa3oBanue. B urorosom o6oOmiaromem Tpyae «XuMu4eckoe ctpoeHue ouochepsl 3eMian u
e okpyxxeHus» BepHanckuii nucan: «Ha Hamieli muianere B Ouocdepe CylecTByeT He )KHU3Hb,
OT OKpPY)KEHHUSl HE3aBUCHMAas, a KUBOE BELIECTBO, T. €. COBOKYINHOCTb >XMBBIX OPraHHW3MOB,
TECHEWIIMM 00pa3oM CBsi3aHHAass C OKpykawomend e€ cpenoil Onocdepsl — MOIIHBIM
re0JIOTUYECKUM (PaKTOPOM OT OMOChEepbl HEOTACTUMBIMY .

OH Takke MEepBBIM BBICKA3aJ MBbICHIb, YTO «Oyarojnapsi HBOJIOLMU BHUIOB, HEINPEPHIBHO
WAy M HUKOTJA HE NPEKpallarollelcs, MEHAETCS PE3KO OTPAKEHUE KUBOI'O BEIIECTBA HA
OKpyXxaromiel cpene. brnarogaps atomy mporiecc 3BOJIIOLMA — U3MEHEHHS] — TMEPEHOCUTCS B
PUPOJIHbIE OMOKOCHBIE U OMOTE€HHBIE TeNa, UTPAlOIMe OCHOBHYIO POJib B OHocdepe, B OYBHI,
B Ha3€MHbIE U MOJ3E€MHBIE BOJbI (B MOps, 03€pa, peKU U T. J.), B YIVIU, OUTYMBI, U3BECTHSIKH,
OpPraHOT€HHBIE PYJbI U T. .y,

Bwmecre ¢ Tem, pa3MbIIuIsg 0 MyTAX 3BOJOLUU OHocepsl 1 00 0cOO0M MecTe, 3aHUMAaeMOM
B Hell yemoBekoMm, BepHajackuil mpuién K BBIBOLY O BO3MOXKHOCTH yrpaBieHus Ouochepoii
CUJION YE€JI0BEYECKOT0 pazymMa — «HAyYHOW MBICIIBIO U TOCYAapCTBEHHO OpraHU30BaHHOM, €10
HaNpaB/IIeMOM TEXHUKOH...». M B 3TOM OTHOIIEHWHM OH OBII YEIOBEKOM CBOEH 3IOXH,
CBSI3BIBABILIUM HaJEXK/Ibl HA Oyayiiee ¢ Oe3rpaHMYHbIMH, KaK TOT/Ia Ka3ajloCh, EPCHEKTUBAMU
Hay4yHO-TEXHMUYECKOro  mporpecca:  «TeopeTmueckn Mbl  HE BUOUM  IIpeAesia  €ro
BO3MOXKHOCTSIM... »".

Bek BesIlMKHMX IKO0JIOTOB

Wnen Bepnaackoro, najeKko ONEpeauBIIME BpeMs, MOITH Obl JOJr0 emé OCTaBaThCs
HEBOCTPEOOBAHHBIMHU, €CJIU Obl HE CTPEMUTENBHO Pa3BUBABILASCS B T€ K€ TOJIbI IKOJIOTHA. DTa
HOBasi  OTpacib 3HAHMS  COCPEAOTOuYMIa BHMMaHHE YYEHBIX Ha CTPYKType U
(GYHKIIMOHUPOBAHUM HE OTAENIbHBIX OpPraHM3MOB, a OMOJIOrMYecKHUX KoMIuiekcoB. U xotd
NIEPBBIM TIOHATHE «3KOJIOTUSA» BBEN H3BECTHBI HEMELUKHMH €CTECTBOUCIBITATENb OJPHCT
I'exkenb (1834—1919) nnsa onpeneneHus o0macTu OMOJIOTHH, U3YYArOIIEH B3aWMMOOTHOIIICHUS
OpPraHU3MOB CO Cpefoi, 10 Hadana 1900-X rogoB 3TOT TEPMHUH ITOYTH HE MCIIOJIB30BAJICS.

CymiecTBeHHBII BKJaJ B CTAHOBJIEHHE HOBOM HayKd BHECIM TUIPOOMOJIOTH, 4YTO
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O0O0BSICHUMO: Belb OOBEKTOM WX M3Yy4YCHHsI ObUIM BOJHBIC OPTaHU3MBI, KOTOPhIE HEBO3MOKHO
paccMaTpuBaTh B OTPBIBE OT OKPYXKaromel X (U3UIECKON CPeIbl.

OxHUM U3 NIEPBBIX B 3TOM pALy ObUT HeMerkuit 3000r Kapn Mébuyc (1825-1908). NU3yuas
BOCIPOM3BOJCTBO MOJITIOCKOB Ha YCTPUYHBIX OTMesix CeBepHOro Mops, OH O0OCHOBA
npefCcTaBiIeHue O OWOICHO3e — BHYTPEHHE CBS3aHHOM COOOIIECTBE OpPraHU3MOB,
HACEJIAIOIIMX TOT WJIM MHOW OJHOPOJHBIM y4acTOK MOPCKOro aHa. OH OTMETHII HBOJIIOIIMOHHO
CJIIOKUBIIYIOCS JKECTKYIO MPHUBS3KY OTIEIbHBIX BHJOB HE TOJBKO JpYr K JpYyry, HO U K
crienu(PUIecKuM YCIOBHSM MECTHOW cpeibl (OuoTomy). BrmociaeacTBuu moHsTtue OuolieHO3a
OBUIO pacrpoCTpPaHEHO Ha MPECHOBOJHBIE U HA3eMHBIE COO0IIeCTBAa — OMOLIEHO3 MPYAa, 03epa;
O6uoreHo3 6ep&30Boro jeca u T. .

B nauane XX Beka BkjIajJ B MCCIEAOBAHUS HAJIOPTaHU3MEHHOI'O YPOBHSI BHECIH OMOJIOTH
CaMbIX pa3HbIX HAampaBleHUNl — OOTAHUKH, 300JI0TH, TMAPOOUOIJIOTH, JIECOBEIbI. Y AaIoCh
BBISIBUTH HEKOTOpBIE OOIIME 3aKOHOMEPHOCTH, XapaKTEpHbIC JJIS Pa3BUTHSL CaMbIX Pa3HbIX
KOMIUIEKCOB OpPraHU3MOB (cOOOIIeCTB, OMOIIEHO30B) B XOJ€ B3aUMOJICHCTBHUS C OKpPYKaIoIIe
cpenoi. K TakoBbIM, Hampumep, OTHOCHUTCS IIPOLECC CYKIECCUM —  3aKOHOMEPHOHU
CTaJIUHHOCTH PA3BUTHUS IKOCHCTEM.

OTKpBITHE CYKLIECCHM — 3aciyra ABYX aMepuKaHCKUX OoTaHuWKOB. IlepBblii u3 HUX, ['eHpu
Koync (1869-1939), 3anumarncss u3y4eHueM pacTHTEIbHOCTU Ha mobepexbe o3epa Muyura,
KOTOPOE Ha MPOTHKEHUU JUIUTEILHOTO MEPHOAa MEJIEJI0 U OTCTymajo oT oepera. [Ipu sTom oH
MOPEIIONIOKHUI, YTO BO3pACT COOOIIECTBA JOJKEH YBEIMYMBATHCA MPOMOPHIUOHAIBHO
yIaJEHUI0 OT KPOMKH BOJIbl, U, TAKUM 00pa3oM, CMOT PEKOHCTPYHUPOBATh X0 BCETO Ipolecca.
Camble MOJOJbIC, TOJBKO UYTO OOpa3OBaBIIMECS [IOHBI ObUIM 3aceleHbl MHOTOJECTHUMH
TpaBaMHU, YKPEIUISIBIIMMU CBOMMH KOPHSIMH 3bI0yUHe MECKU. 3aTeM Ha MX MECTE MOSIBIISUIUCH
371aKd, BCJEN 32 HUMHU — KYCTapHUKH. A yKe MOTOM, Ha 0oliee CTapblX U 3aKperIEHHbBIX
JIIOHAX, HAYMHAJIW PacTU JIEPEBbs, NPUUEM B ONPEEIEHHON IOCIEI0BAaTEIbHOCTH: CHaydajla
COCHBI, 4Yepe3 IOKOJICHWE CMEHSBINMECS AyO0amMu W KIEHAMH, U, HAaKOHEl, Ha HauOOIbIIeM
ylaleHuu OoT Oepera TMOSBISUIMCH OYKOBBIE JEPEBbsS — CaMble TEHENIOOMBBIC Ui STOU
KIIMMATHYECKON 30HBI.

B 1916 rony nocnenoBarens Koynca ®penepux Knementc (1874—1945) omybOnukoBai
kinaccuueckuii Tpyn «PactutenbHas cykueccus». OH MOKaszal CIOCOOHOCTh OHOIICHO30B
IPUCIIOCA0IMBATHCS U 3BOJIIOLMOHUPOBATh B X0/I€ U3MEHEHUN OKpyxkaromien cpenpl. [Ipuuém
€CJIM Ha HayalbHBIX ITalax pa3Hble cOOOIIecTBa OJHOM M TOM K€ MECTHOCTH MOTYT CHUIIBHO
OTIIMYAThCA APYT OT ApPyra, TO Ha OoJiee MO3JHUX CTAIMUSIX OHU CTaHOBSTCS Bc€ Ooiiee U Oosee
CXOXUMH. B KOHIIE KOHIIOB OKa3bIBa€TCS, UYTO [UIsI KaXKIOM 0O0IacTH ¢ Ompenes€HHbIM
KJIMMaTOM U TIOYBOM XapaKTEpHO TOJIBKO OJIHO 3peioe, WJIM TaK Ha3bIBAa€MOE KJIMMAaKCOBOE,
co00IIeCTBO.

A emg gecath yer crycts, B 1927 rogy, B AHIIMM BBINUIA KHUTA AHTJIMMCKOTO 300J10Ta
Yapnp3a DnToHa «DKONOTHsS KUBOTHBIX». OHa crmocoOCTBOBaNa MEPEKIIOYCHUI0 BHUMAHUS
300JI0TOB C OTHEJIBHOIO OpraHM3Ma Ha MONYJSALUI0O B LEJIOM KaK Ha CaMOCTOSATEJIbHYIO
eANHMIlY. ABTOpP KHUTH TOOBIBal B JBYX AapKTUYECKUX OKCIEIUIUSAX, U €ro BHHUMaHHE
MPUBJIEKJIN KOJEOaHUsl YUCIEHHOCTH MEJKHUX TI'PhI3YHOB, OBTOPSIBIIMECS C MEPUOJIOM B TPH-
yeTblpe Troaa. A oOpaOoTaB MHOTOJIETHHE JaHHBIE O 3aroToBke MyIIHUHBI B CeBepHOI
AMepuKe, OH MPUIIENT K BBIBOAY, YTO 3alIlbl M PHICH TaKXKe JEMOHCTPUPYIOT HMUKIMYECKHE
Koe0aHusl, XOTs MUKH YUCIEHHOCTH y HUX HAOMIOAaroTcs mpumepHo pa3 B 10 met. B aTom
CTaBIIEM KJACCHMUYECKHUM TpyJle BIEpPBbIE OMHCAHA CTPYKTypa M paclpeleieHHe COOOIIECTB
JKUBOTHBIX, a KPOME TOTO, BBEJCHO MOHITHE JKOJIOTUYECKOW HHUIIKM U CHOPMYTUPOBAHO
MPAaBWJIO D3KOJOTHYECKHX MHUPAMUJ — TOCIEeI0BAaTEIbHOIO YMEHBIIEHHUS] YHUCJIEHHOCTH
OpPTaHU3MOB IO MEpPE Mepexo/ia OT HIKHUX TPOYUUECKUX YPOBHEH K BBICHIUM (OT pacCTEHHH K
TPaBOSITHBIM )KUBOTHBIM, OT TPABOSITHBIX K XUITHUKAM U T. 11.).

B 20-30-e romet XX Beka HadagoCch BHEIPEHHE B OKOJOTMIO TOYHBIX METOJIOB
WCCJIEIOBAHMS, Y UCTOKOB KOTOPBIX CTOSUTH amepukaHckuii onodusuk Ansdpen Jlotka (1880—
1949) u uranpsHckuit MaTemaTuk Buto Bombsreppa (1860-1940). B Beimenmieii B 1925 roay
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KHUTE «DNeMeHThl (¢u3nueckoi Ouonormm» JloTka BHEpBBIE NPEANPHHSIT TOMBITKY
npeoOpa3oBaHusi OMOJIOTUH B CTPOrO KOJWYECTBEHHYIO HayKy. B wacTHOCTH, OH pa3paboTain
MaTeMaTHYECKUe MOJCIH W PacuyéThl MEXKBHUJIOBBIX B3aMMOACHCTBHIA (HAPUMEP, MOJECIb,
ONKCHIBAIOLIYIO COMPSKEHHYIO JIMHAMUKY YHCIIEHHOCTH XHUIIHHKA W JKEPTBBI), a TaKXKe
OmoreoxuMHYecKnx MUKIOB. A B 1926 rogy Bonbreppa pazpaboTtan MaTeMaTHUECKYIO MOJICIb
KOHKYPEHLIMU JIBYX BUJOB 3a OJIMH pECcypc W TOKa3al HEBO3MOXKHOCTb HX YCTOHYHMBOIO
JUIUTEIIEHOTO COCYIIIECTBOBAHMS.

Teopernueckue ucciegoBanus, KoTopble BbimoiHwIM JloTka u Bonbreppa, npusiexkiu
BHMMaHUE MOJIOJOTO coBeTckoro Oumosiora ['eoprusi ®@pannesuua [ayze (1910-1986). On
IPeJIOKUI CBOIO, Oosiee MOHATHYIO OuoioraM MOAU(DHUKAIMIO YpaBHEHHUI, OMHCHIBAIOIIUX
MPOIECCHl MEXBHUIOBONH KOHKYPEHIIMH. OKCICPUMEHTAIbHAs MPOBEpPKA 3THX MOJIENeH Ha
1a00paTOPHBIX KYJIbTypax OakTepuil U MPOCTEHIIMX IOKa3ana, YTO COCYIECTBOBAaHUE BUJOB
BO3MOJKHO, €CJIM OHU 3aHUMAIOT Pa3HbIC KOJOTUYECKUE HUIIH. B MPOTUBHOM cilydae OJUH U3
KOHKYPUPYIOIIMX 32 Ty JK€ HHUIIY BHUJOB HEHU30€KHO BBITECHIETCS IPYIMM (3aKOH
KOHKYPEHTHOTO MCKIIoUeHus1). PaboTel ["ay3e Bonutm B onmydnukoBanuyoo B 1934 rony B CIIHA
kuury «boprba 3a cymectBoBanue» (B Poccun oHa yBHzena CBET JIMIIb CEMb JECATUICTUN
CIyCTs) ¥ BHECITU BECOMBIN BKJIQ/I B MTOSBJICHUE KOHIIEIIITUN YKOCHCTEMBI.

«ba3oBasi eTMHHIIA» IKOJIOTHH

UecTp BBEIEHUS TOHATHUS <«PKOCHUCTEMa», a mpousounuio 3To B 1935 romy, mo mpaBy
MPUHAJICKUT aHriauiickomy 6otanuky Aptypy Taucnu (1871-1955). Koneuno, y Hero Obu1u
CBOM JIOCTATOYHO AaBTOPUTETHbIE IPEIIECTBEHHUKU — B YaCTHOCTH, aMEpPUKAHCKHM
ruapobuonor DaBapa bépmx (1851-1950), mzydaBmuit B Havane XX Beka Ha MaTepuaie
03EPHBIX COOOILECTB POJIb OPraHU3MOB B KPYTOBOPOTE BEILECTBA U TpaHC(OpMALUU SHEPTHH,
Wi ero Hemeukuil komera ABryct TunemanH (1882-1960), chopmynuposaBmmii B 1920-¢
roJipl TaKU€ Ba)KHbIE ISl 3KOJOTUHU IMOHSTHS, Kak Omomacca W OMOJIOTHYEcKas MPOIyKLHS.
Ho Bc€ xe ummenHo 1935 rox mpuHSTO cuuTaTh TOJOM POXKICHHUS OOIEH SKOJIOTUU Kak
camocTosTeNnbHON Hayku. OCHOBHOE JOCTHkKeHHE TIHCIH 3aKII0Yanoch B YCIEIIHON MOMBITKE
UHTETPUPOBaTh OHOLEHO3 ¢ OMOTONOM Ha YpPOBHE HOBOW ()YHKIIMOHAJIBHOW €IWHUIIBI —
sKkocucTtembl. U ecnu B Apyrux, panee chOpMUPOBABIIUXCS HAyKaX, TAKUX Kak (pU3MKa, XUMHUS
WIN IIUTOJIOTHS, YK€ TaBHO UMEIUCHh CBOM 0Aa30BbI€ IMHUIBI — aTOM, MOJIEKYJa, KJIEeTKa, TO
Tenepb AJIs DKOJOTHH €10 CTajla YKOCUCTEMA — OTPAaHMUYEHHBIA BO BPEMEHH U B IIPOCTPAHCTBE
€AMHbIA TPUPOJIHBIA KOMIUJIEKC, OOpa30BaHHBIA JKMBBIMH OpraHM3MaMH M Cpelod uX
o0uTaHUsA, B KOTOPOM >KUBbIE M KOCHbIE KOMIIOHEHTBI CBSI3aHBI MEXIy c000il oOMeHOM
BEIIECTB U paclpeesieHueM OTOKa YIHEPTHHU.

A B 1942 rony, He3aBucuMo oT TaHcau, poccuiickuil reoboranuk B. H. Cykaués (1880—
1967) na mpumepe JECHBIX COOOIIECTB paszpaboTan MmoHATHE O OuoreorneHoze. bymyun,
B IIPUHIIMIIE, AHAJIOTOM HKOCHCTEMbI, OHOIEOIeHO3 XapaKTepPH3yeTCsl OrpaHUYEHHOM
OPOTSKEHHOCTRI0O U OAHOPOJHOCTBIO TMPUPOJHO-KIMMATHUeCKUX ycnoBuil. Ha cymie 3to
MOYET ObITh HEOOJIBIION yyacTOK JaHAma(Ta — HapUMep, NPUPEUHBIN JIyT WU JepeBO U
MI0YBA I10J1 HUM, COOTBETCTBYIOIIAs! IPOEKIIMU €ro KpoHbl. M TeppuTOpHaibHO U HepapXUdecKu
OMOreo1eH03bl MOTYT PacCMaTPUBATHCS KaK SUEHKHU, WM «KIJIETOYKU», Ouocdepsl, KoTopas,
B CBOIO OYEPE[Ib, SIBIISIETCS SKOCUCTEMON HAUBBICIIETO HEPAPXUUECKOTO YPOBHS.

Benymyto poib B 3KOCHCTEMHBIX MCCIIEJOBAHUAX MO-TPEKHEMY HUIpajid THAPOOHONIOTH.
OOBEeKT uX HCCIeIOBaHUN — BOJHBIE OpPraHU3MBbI, 3a4acTyl0 OOWTAIOIIME B 3aMKHYTBIX
BoJl0EMax (MpyAd, 03ep0), — OTIUYAICA OCOOCHHO 3pMMBIM MEPEIIETEHUEM M B3aUMOCBS3bIO
(GU3UKO-XMMHUYECKUX U OHMOJOTMYECKHX IpoueccoB. Tak, YNOMHHABIIUKCSA YK€ JUMHOJIOT
OnBapn bépmx, usyuas «IpIxaHue 03€p», € NOMOLIbI0 CTPOTUX KOJWYECTBEHHBIX METOJOB
YCTAaHOBWJI CE30HHYIO TMHAMUKY COZEpaHHsI pacCTBOPEHHOTO B BOJE KHCIOPO/a, 3aBUCALIYIO
HE TOJIBKO OT MepeMelINBaHus BOJHONW Macchl M Auddy3un kuciaopoaa u3 BO3ayxa, HO M OT
KU3ZHEJEATEIbHOCTH OPraHU3MOB — MPOU3BOIUTENEN KUCIIOpoAa (IJIAHKTOHHBIX BOJOPOCIEH)
U ero norpeduteneit (6akrepuil M >KMBOTHBIX). BrociencTBum 3T ujen ObUIM pa3BUTHI B
Tpyaax poccuiickux sumuos0roB JI. JI. Pocconumo (1894—-1977), I'. T'. Bunbepra (1905-1987)
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u npyrux. BunGepr pazpabotan Tak Ha3bIBaeMbli 0anaHCOBBIN 3HepreTruueckuii moaxoa. CyTb
€ro cocrosiia B TOM, 4TOObI Ha 0a3e eAMHCTBA OMOXMMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B
CaMBbIX Pa3HBIX OpPraHW3Max, — Hampumep, GOTOCHHTE3a BCEX IUIAHKTOHHBIX BOJIOPOCICH B
MpYAY WIK BCEX PACTEHUH B JIeCy — CyMMHPOBATh PE3yJIbTAaThl UX aKTUBHOCTH 110 KOJIMYECTBY
oOpa3zyromierocs IOpU STOM OPraHUYECKOTO BELIECTBA M BBIAEISAIOLIETOCS KHUCIOPOAA.
[TosiBUIach BO3MOKHOCTh HE TOJIBKO KOJMYECTBEHHO OI[CHUBATh OMOJIIOTUYECKYIO MPOIYKIIUIO
JIECHOW WJIM BOJHOM OSKOCHUCTEM, HO M pa3pabaThiBaTh WX MAaTeMaTHYECKHE MOJCIH,
OCHOBaHHbIE Ha YHEPreTUYECKOM MOJXOJE.

Tpu roma cCmHycTs aHaJOTHYHBIE Hu3MepeHus Obutu ocymectBieHsl W B CIIA mon
pykoBojactBoM J[xopmka Xarunncona (1903—1991), 3HaMEHUTOTO HE TOJBKO COOCTBEHHBIMHU
uccienoBanusiMu — ero «Kypc numaonorun» (1957) u cerons npeacTaBisieT caMmyro MOJHYIO
B MHPE CBOJKY >KU3HH 03EP, — HO U aKTUBHOM MOAJEP>KKON TaJaHTIMBBIX MOJOJBIX YUEHBIX.
Cpenu ero ydeHUKOB CJeAyeT B IMEPBYIO OdYepe/lb Ha3BaTh OYEHb PAHO, K COXAICHHUIO,
ymepmrero Paitmonma Jlunnemana (1915-1942), uyps HeOonbpmas 1o 00bEMY paboTa
«Tpoduuecko-TMHAMUYECKHE AaCMEKThl SKOJIOTUW», OIyOnuKoBaHHas B 1942 romy, 06e3
IpeyBeINUEHUs, CIeiana 310Xy B 3kojoruu. Ha He€ U ceroHsl CChLIAIOTCS IKOJIOTH BO BCEX
yrosikax 3emud. JImHaemMan pa3padboTan oOIIyro cxeMy TpaHC(HOpPMAIIUU SJHEPTHH B SKOCUCTEME
U M3J0XKWJI OCHOBHBIE METONbI pacuéra e€ sHeprermuyeckoro Oamanca. OH, B YaCTHOCTH,
TEOPETUYECKH II0Ka3all, 4YTO MpPH IEpPexojJe C OJHOrO0 TPO(MHUUECKOTO YPOBHS Ha JIPYroi
KOJIMYECTBO DHEPIMHM YMEHBIIAETCA TaK, YTO OPraHU3MaM KaXKIOro MOCIEIYIOIIEr0 YPOBHS
OKa3bIBACTCS JOCTYITHA TOJBKO Hebobmasi, He 6onee 10%, 9acTh OT TOW 3HEpPruH, 4To ObLIA B
pacmlopsHKEeHUH OPTaHU3MOB MPEABIAYIIETO YPOBHSL.

C »TOro MOMEHTa 3KOCHCTEMHBIC WCCIICOBAHHS CTAHOBSITCS OJHHUM M3 MaruCTPabHBIX
HAIpPaBJIEHUN B SKOJIOTHUHU.

«IlepeoTkpbiTHE» OHOChepbl U runoTe3a «I'es»

[ITar 3a marom, yCUIusMHU COTE€H YYEHBIX BO3BOJMIIA IKOJIOTUS HEJOCTAIOUINE KOHCTPYKIIUU
U OcBaMBaJla HEOOKUTOE MPOCTPAHCTBO TOTO 3[aHUS, CBOJBI U KOHTYPHI KOTOPOTO OYEPTHII B
cBoux Tpyaax Bepuaackuii. OnHako 10 MOHUMaHUS OMOC(EPHl KaK IrI00aIbHON IKOCHCTEMBI
IoKa eué He noaHuManach U oHa. Mneu BepHanckoro, ymepuiero B roj OKoH4aHus Bropoit
MHUPOBOH BOMHBI, OCTAIMCh BO MHOI'OM HEJ0OLIEHEHbI COBPEMEHHUKAMU, U AK€ €r0 UTOTOBBIN
TPYZA — CBOEro poJia Hay4yHOE 3aBellaHne — «XUMHUecKoe cTpoeHue ouocheps! 3emnn u eé
OKpYXeHMs» ObUI OIMyOJIMKOBAH JHIIb 15 seT ciycTs nocie ero cMeptH. [loTpeboBanoch emié
HE OJIHO JECATWIETHE, MPEXKAe YeM B3I Ha Ouocdepy Kak Ha eIMHYIO, LIEJTOCTHYIO CUCTEMY
CTaJl yTBEPKAAThCS B IPEJICTABICHUSIX U yMaxX YUEHbIX.

K TakoBbIM B nepBylO ouepeib HaIJIe)KUT OTHECTH 3aMeyYaTesIbHOTO POCCHIMCKOro Omosora
H. B. Tumogeena-Pecosckoro (1900-1981). B npensoennoe necatuieTue, B NEPUOA KUZHU U
paboThl B ['epMaHy, OH MPOCITABUIICS MCCIEJOBAHUSIMU B O0JIACTH PaJUAlMOHHON F€HETUKHU U
BBIMIOJTHEHHOM COBMECTHO CO CBOMM AaclMpPaHTOM, OYIyIIMM HOOEIEBCKUM JiaypeaToM
M. lensOptokoM paboTOW 1O OINpeNeNeHUI0 pa3MepoB TeHa. B mocienHue cBOM ToAbI
TumodeeB-PecoBckuii cocpenoTounsicss Ha BOIMpocax TriIo0aqbHON SKOJIOTHM W BO MHOTOM
NPEIBOCXUTII MOHUMAHKE LEJIOT0 Psi/ia TOIBKO €II€ BRIPHCOBBIBABIIMXCS TOT/1a IPOOIIEM.

Tak, BeicTymas B 1968 rogy c moknagom «buocdepa u dvemoBeYeCTBO» Ha 3aceJaHUU
otnenenus ['eorpaduueckoro obmectBa r. OGHMHCKA, TJI€ OH MOCETUIICS TIOCIe OCBOOOXKICHHS
u3 I'YJIAT'a (B Ty mopy cCTONMYHBICE W OOJIACTHBIE TOPOJa OBLIM JJII HETO 3aKPBIThI), OH
cpaBHMI OHoc(epy ¢ TUTraHTCKON XKHUBOH (abpHKoii, mpeoOpasyroliel YHEPrui0 U BellecTBa Ha
MOBEPXHOCTH Halel miuaHeTsl. buocdepa «popmupyer u paBHOBECHBIN cocTaB aTMOchepbl, U
COCTaB PAaCTBOPOB B MPUPOAHBIX BOAAX, a yepe3 arMochepy — PHEPreTHKy Hallel IIaHEeThI.
OHa ’xe BIUSET Ha KIIUMaT) .

Jloknmax STOT B BHJE CTaTbud HameyaTaH B COOpHUKE Hay4yHbIX TpyAoB OOHHHCKOTO
otneneHust leorpaguueckoro ooOmecTBa, HO B CHIy cHeUU(UKH 3TOro mnepudepuitHoro
U3JJaHUs TPOYUTAH ObUI JUIIb HEMHOTHMH, a I1O-HACTOSALIEMY OLICHUTh HOBAaTOPCKHE HJIEH
Y4€HOTO CMOTJH, OBITh MOXET, eAWHULbl. M, Kak 3TOo Hepeako ObIBaJO C POCCUNUCKUMHU
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NEPBONPOXOALIAMH, JAOKIaJ M CTaThsd MPOLUIM IOYTH He3aMmeueHHbIMU. Kak, Bopouem,
HE XOTeJja 3aMedaTh B T€ rojibl onajibHOro yuéHoro u Axkaaemust Hayk CCCP. A Befp, 110 CyTH,
TumodeeB-PecoBckuii, pasBuBas uned BepHaacKkoro, OJHUM M3 MEPBBIX BBICKA3a] BaXKHYIO
MBICJIb O TOM, YTO yIipaBjieHHe 0uocdepoil OCyIeCTBISIETCS CaMON KU3HBIO.

K coxanenuto, nmpeObIBaHHE IO Ty CTOPOHY <CKEJIE3HOTO 3aHaBECa» 3a4acTyl0 CTaBHIIO
POCCHUHCKHUX Y4YEHBIX B BEChbMa HEBBITOJIHOE TIOJOXKEHUE, U BbICKa3aHHbE TuMO(eeBbIM-
PecoBckuM maen (akTHYECKH OCTAIMCh BHE TOJS 3PEHUS MUPOBOW HAYYHOH MBICIH. 3aTO
HEOOBIYalHBIM MHTEpEC B IIMPOKMX HAYYHBIX Kpyrax BbI3Baja BeIIBHUHYTas B 1970-x romax
anriuiickuM yuéusim Jxeiimcom JlaBinokom (p. 1919) 6uochepnas konuenuus ['est (mo numeHu
SJUTMHCKOM OOTMHM 3eMJIn ).

Wuxenep mo obpasomanuto, JlaBmok paboran B HACA, rae 3anmmaincs pa3paboTKoOu
puOOPOB MO0 OOHAPYKEHUIO KU3HH HA IPYTHX IJIaHEeTax (B CBSA3M C MPEACTOSIIMMHU MOIETaMU
aBTOMAaTUYECKUX CcTaHIMi K Mapcy u Benepe). A ewmé panblie, B CTYJAEHUECKHE TO/bI, OH
CO3/1aJl YHUKAJIbHBII ra30BbIi CIEKTPOGOTOMETP IJI U3MEPEHUSI CBEPXMAbIX KOHIIEHTPALMii
ra3oB B arMocdepe. BrocieacTBiuu IMEHHO ¢ MOMOIIIBIO 3TOT0 MPUOOpa yIaIoch OOHAPYKUTh
HAKOIUIEHHE XJIOp(TOpPYyriepoaoB, pa3pylIalOIIUX O30HOBBIA cioi  3emnu. Bor »sta
npodeccuoHanbHas AESITEIbHOCTD U HaBEJIa aBTOPa HA MBICIb, YTO HAJIUUKE )KU3HU Ha IJIAaHETE
MO>KHO B MPHUHIIUIIE OOHAPYKUTH 0 cOCTaBy €€ aTMochepsl, Kak Haubosee YyBCTBUTEIBHOHN K
JTF00BIM OMOTEOXMMHYECKHM M3MEHEHUsM cpenbl. [Ipruém armocdepa «KUBBIX» IUIAHET, KakK
npennoniokun JlaBnok, [OoMDKHA OTIWYAThCS TEPMOJAMHAMUYECKOM HEPaBHOBECHOCTHIO,
NOJICP)KUBAaEMON Oylarofapsi aKTUBHOCTH JKM3HH. B TO BpeMs Kak y «HEXHUBBIX» IUIaHET
coctaB aTMoc(epbl HAXOIUTCS B PABHOBECUU C UX CPEIHUM XUMUYECKHUM COCTaBOM.

O6pa3 I'en, mo JlaBmoky, BO3HUKAET MpPHU MBICICHHOM B3IJIS[C HA Hally IUJIAHETY U3
KOCMOCa, KOTOpasi TMpEeICTaBsieTcs Kak MHOTOYpOBHEBas JKHMBas OpraHu3alus, Kak
«cynepopraHuizm», 00Jaa1aouil cCaMOPEryISTOPHBIMU «Te€0(pU3U0IOTHYECKUMUY) CBOWCTBAMU
U TOJIEP>KUBAIOIINIA TTapaMeTphl IJIAHETHOW Cpebl Ha OJarompusiTHOM AJIS JKU3HH YpPOBHE.
[Tpu 3TOM BOJIONHS 3eMHOK OMOTHI HACTOJIFKO TECHO CBS3aHA C ABOJIOIHEH €€ (PU3NIECKOTO
OKPYKEHHsSI, UTO BMECT€ OHU O0Opa3ylT €IHWHYI0 CaMOPa3BHBAIOIIYIOCS CHCTEMY, OTYaCTH
HAIIOMHUHAOIITYIO TT0 CBOMM CBOMCTBAM (PH3HOJIOTHIO KHBOTO OPraHU3Ma.

Oco0oe BHMMaHHE B CBOMX MOCTpoeHUsX JIaBiok ynenser GakTepuaibHOMY COOOIIECTBY
3emnu. baktepun Ha NPOTSHKEHWHM NPUMEPHO ABYX MUUIMAPJOB JIET OBbUIM €IMHCTBEHHOU
dopmoit xKHU3HM Ha 3emiie M, KaK KaTaln3aTopbl OMOr€OXMMUYECKUX IHKIOB, COPMUPOBAIH
ouochepy. OHM W CEroJHs OCTAIOTCSI OCHOBOW OMOTEOXMMHYECKON MAIIMHBI TJIAHETHI.
Ho ecnu napuBiiee koraa-To JpeBHee 0aKTepHaIbHOE COOOIIECTBO MPOKAPUOT, MOKPHIBABIINX
MOBEPXHOCTh 3€MJIM B BHUAEC TOHKOW IUJIEHKHU, OBLUIO B HEKOTOPOM pOJE MOHOIOJIHHOU
O6uoreocepHoif CHIIOH, TO B JajbHEiIIeM, B XOJA€ 3BOJIOIHMM, €ro aBTOKATAIUTHYECKUE
€IMHMIIBI «IIEPEKOUYEBaIN» B COCTaB 0oJiee CIOKHBIX opraHu3MoB. OHM 00pa30Bal B AJI€PHBIX
KJIETKaX CIIELMAIU3UPOBAaHHbBIE OPraHEJIbl — MHUTOXOHAPUU M XJIOPOIUIACTHI. YIIPABICHUE
«pusnonornyeckumu» mnpoueccaMu I['enm (mpolieccamMyd BOCCTAHOBJIEHUS M OKHCIIEHUS,
COEJMHEHUS KUCIIOpO/ia C YIJIEPOAOM U T. JI.) OCYIIECTBIISAETCS KaK MPSIMBIMH HAcJIEeTHUKAMH
0e3bsICpHBIX OJHOKJIETOYHBIX, HampuMep OaKTepusMU IOYBBI, TaK M HUX IMOTOMKaMH B
AJICPHBIX KJIETKaX — MHUTOXOHAPUAMM (OKMCIMTENIN) U XJIOPOIUIACTaMU (BOCCTAHOBUTEIH).
N »TOoT KaTanUTHYECKUW THUNEPIUKI, IO TEPMHHOJIOTHU HOOEJIEBCKOTO jaypeara Mandpena
DOlireHa, Kak Obl CBS3bIBACT MEJIbYANIIINE )KUBBIE OPIaHU3MBI C IJIAHETAPHOW MAaKPOCUCTEMOM B
IUTaHE MOAJEPKaHUS KIMMAaTUYECKUX U OMOT€OXUMHYECKUX NTapaMeTpOB €€ CPeIbl.

HetpynHo 3amMeTuTh 4epThl SIBHOTO ¢XO7CTBa ['en ¢ COBpeMEeHHOH TPakTOBKOM OHochephl B
pycie uneit Bepranckoro, o paborax xkotoporo JlaBiok y3Han Toiapko B 1980-x romax (u3-3a
OTCYTCTBUS TOJHOLEHHBIX MepeBoioB «buocdeprl» Ha aHTMIMHCKUN S3bIK, a TAKXKE, MO €ro
COOCTBEHHOMY TNPHU3HAHUIO, B CHIIy «TJIyXOCTH» AHTJIOSI3bIYHBIX aBTOPOB K JAPYTUM SI3bIKaM).
OpnHako ectb M ominuMs. Bo-mepBrix, ['es, BooOie roBops, He 6uocdepa, a 3emiisi B LIEJIOM.
JlaBnok mpuberaetr Kk 0OpasHOMY CpaBHEHUIO ['en ¢ momepevyHbIM Cpe30M CTaporo JAepena, rie
*HBas yacTb (Ouocdepa) — Wb TOHKHM CIOH KamOus MOJ KOpOW, a OCHOBHAs 1O Macce
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HE)XMBasi APEBECUHA — IPOLYKT MHOTOJIETHEW NEATEIbHOCTH ITOro ciosl. Bropoe ke — 310
HeXapakTepHOe M1 BepHancKoro CKENTUYECKOE OTHOLIEHHE K BO3MOXKHOCTH ITOKOPEHHS
YeJI0BEKOM MPUPObl U IOJUMHEHUS €€ CBOUM HHTEPECAM.

Ho moxHO au BooOwmie cuumTaTh KOoHuenuuio I'en, koTopyro cam JlaBiok mpeanoyuraeT
Ha3bIBaTh THUIOTE30M, B MOJJIMHHOM CMBICIE cjoBa HaydHou? WM ecTb i B HEl MOMHUMO
IPAaHAMO3HBIX IO CMEJIOCTH HAed U Quiaocodckoil MOAKIAAKM Oosiee CTporas HayyHas
cocrapisitomas? Hekoropelie U3 «reo(n3nonornyeckux» runote3 Jlapmoka noayduian HayqHoO-
JKCHEpUMEHTaJIbHOE NoATBepkIeHHe. Tak, B 1981 roxy oH BbICKa3asl MPEAIOOKEHHE, YTO
rJI00ANBbHBIA KIMMAT CTa0MIU3UpPYeTCs MyTEM CaMOPETYJSIMHM LHKIA JABYOKHCH Yriepoja
yepe3 OHOr€HHOE YCHJIEHHE IIpollecca BBIBETPUBAHUSA TOPHBIX MOpoA. Pe3ynbraThl
uccnenoBannii [[. IlIBapimana u T. @onbka, omyonukoBanueie B 1989 romy B KypHaie
«Nature», noaTBepANIN, YTO MUKPOOPraHU3MbI BMECTE C IpUOAMU U pacTEHUSIMM, IOMajgas Ha
BBIBETPHUBAEMYIO IIOPOJY, CIIOCOOHBI B JIECSITKU M COTHH pa3 yCKOPSTh MPOLECC XUMUYECKOIO
BbIBETpHUBaHUA. PacTBOpEHHAs B 10KIEBBIX U IPYHTOBBIX BOJAX JBYOKHUCH yriepoja B ¢popme
OuKapOOHAaTHBIX HOHOB BBIHOCUTCS C PEYHbBIM CTOKOM B MupoBoii okeaH. Tam
HEOPraHUYEeCKUil yriepoja UCHOJb3YeTCsl 300- U (PUTOIUIAHKTOHOM JUIsl IIOCTPOEHUS CKEJIETOB
TUX OPraHu3MOB, aIOCJ€ HX OTMHMpAHUS BBIBOAUTCA M3 000pOTAa M HAKaIJIMBAETCS B
OCaJOYHBIX MEJOBBIX OTJIOKEHHAX. CBOM BKJIaJ B 3TOT IPOLECC BHOCAT U OKEAaHUYECKHE
BOJIOPOCIIH, CBSI3BIBAIOIINE B X0J1¢ POTOCHHTE3a aTMOC(HEPHYIO IBYOKHUCH YTIIEPO/Ia.

MOoKHO NpPUBECTH W ApPYruMe€ NMPUMEPHI AOKA3aHHBIX HA CErONHSALIHUI AEHb LUKIMYECKU
3aMKHYTBIX MPUYHHHBIX [IETIOYEK, SBIISIONINXCS XapaKTepPHOH yepTor reodusnonoruu. Xyxe,
0JIHaKO, 0OCTOUT JIeJI0 C LIEHTPaJIbHBIM MOCTYNaToM JlaBioka, ¢ ero uneeit I'en kak rinodaabHO
CKOPEJUIMPOBAHHOI'O CYIEPOpPraHu3Ma, KOTopasi MOoJBepriach B CBOE BpeMs KECTKOM KpUTHKE
CO CTOPOHBI MHOTHMX M3BECTHBIX 3BOJIIOLMOHUCTOB. /(€710 B TOM, YTO 3BOJIOLUS OHOC(EpH! B
pamkax KoHuenuuu I'en uHTEpHpeTupyeTcs Kak €€ WHIUBUIYaIbHOE pa3BUTHE (SIUIEHE3) U
COBEPUICHCTBOBAHUE CAMOPETYJATOPHBIX CBOMCTB. OIHAKO C TOYKU 3PEHUS TPaJULIMOHHOU
HayKH TakHue >KECTKO CKOPPEIMPOBAHHBIE CHUCTEMBl BBICOUAWIIECH CIOXKHOCTH CO BPEMEHEM
HEM30€XKHO AErpagupyroT U pacnajnarorcs. JKuBble OpraHu3Mbl TAK)Ke OTIMYACT BbICOYAHIIast
CIIOKHOCTh Opranuszauuu. Ho g noajepkaHusi 3TOM CHOXHOCTU M YNOPSIAOYEHHOCTH B
IPUPOJIE HCIIOJIb3YETCS MEXaHM3M KOHKYPEHTHOIO B3aUMOJEWCTBUS 0OCOOei, B pe3ysbTare
KOTOPOTr0 B IOTOMCTBE BOCIPOM3BOJAATCA TOJBKO TE€ U3 HHUX, KOTOPBIE COXPAaHUIH ITY
BHYTPEHHIOIO YIIOPSA0YEHHOCTD.

Opnaxo I'est cymecTByeT B €AMHCTBEHHOM YHCIIE U, CI€10BATENIbHO, BOCIIPOU3BOIUTHCS OHA
HE MOXKET, KaKk HEBO3MOXXEH, 0 3aMeuaHul0 OpHTaHCKOro skonora Puuapna JlokuH3a,
€CTECTBEHHbI OTOOp HamOojee MPUCIIOCOOIIEHHON M3 IJIaHeT. A Cel0BaTelbHO, HE MOXKET
UATH pPEYd U O CKOJNBKO-HHOYOb JJIMTENIBHOM COXpaHEHHMH crnocobHoct Iem k
CaMOPETYJIMPOBAHUIO, €CJIM TOJIBKO HE MBICIIMTB 33 HEW yropspouuBaroei oy Tropua. M
ke (0 MPOHMYECKOMY 3aMeuyaHUI0 KaHajackoro yudéHoro dPoppa [lynutia) — komwurera
OMOJIOTUYECKUX BHJIOB, €XKETrOJHO COOMPAIOUIETOCs C LEIbI0 JIOTOBOPUTHCA O KIMMATe U
XMMHUYECKOM COCTaBe IUIAHEThl Ha cienyooumui roxa. IlpotuBomoctaBuTh uTO-1MO0 3TON
KpuThuke JIaBIOK He cymen, 4YTO B MTOr€ CIOCOOCTBOBAJIO JUCKPEAUTALIMU  HJEH
(bopmupoBaHus OIArONPHUATHOMN [T AKHU3HH CPEJIbl CPEACTBAMHU CaMON KHU3HHU.

Bunocdepa kak «pbIHOK» OMOTEXHOJIOTHI

Wnewn JlaBnoka okazanu, 6€CCIIOPHO, PEBOTIONMOHU3UPYIOIIEE BIMSHUE HA YMBI, XOTS caMa
€ro KOHIENIMs ObUIa BCTpeUeHa akaIeMHUUeCKOM HayKOi BeCbMa CKETHYECKH.

JlanbHeliee pa3BuTHe mpodieMa Mnoaaep KaHns YCTOMUMBOCTH KU3HU Ha 3emile ToTy4yuia
B TPyJAax NpEeACTAaBUTENs POCCHICKON HKOJOTHUECKOW IIKOJIBI, MeTepOyprckoro Omodusmka
B. I'. T'opmikoBa. Ero Teopus, okoHuarensHo oopmuBmasics k cepeaure 1990-x romos, Oblna
Ha3BaHa TeopHel OMOTHYECKOH peryssiiuu okpyxKatomei cpensl. [Ipuuém npennoKeHHbIH UM
Hay4HbIM NOXO0J B KOPHE OTJIMYAJICS OT rnoaxoja Jlasioka.

[Tpexne Bcero, uccieayss MEXaHHU3Mbl OMOT€OXUMHUYECKOTO KpyroodopoTa, I'opIikoB Kak
Obl TOMEHSJI MeCTaMH TNPUYMHBI U CIEACTBHS, OTBEAS LEHTPAIbHOE MECTO KPYrOBOPOTY

158



BEIIECTBA U JHEPTrUM HA YPOBHE OTIENHHO B3ATHIX OMOTHYECKHUX COOOIIECTB, U B TEPBYIO
ouepenb — OMOTEONEHO30B, ITHX, MO BhIpAXKEHHIO TuModeeBa-PecoBckoro, «3meMeHTapHBIX
eAMHHUID OUOChEpEHI.

Kak u3BecTHO, KaKJj0€ TaKOe COOOIIECTBO OCHOBAHO HA TECHOM B3aWMOJICHCTBUU U TOHKOH
COTJIACOBAaHHOCTH BCEX BXOJSIIMX B HEro BHUJIOB — PACTCHHM, TpUOOB, MHKPOOPTaHW3MOB,
MEJIKUX OECIIO3BOHOYHBIX, — BCTPOCHHBIX B CIIOKHBIE TPO(PHUUYECKHE IEIMOYKH, IO KOTOPHIM
MUPKYTUPYIOT SHEPTUS U HEOOXOIUMBIC NIl UX JKU3HEEATEITHbHOCTH XHUMUYECKUE BEIICCTBA.
HiMeHHO 3Ta KECTKasi CKOPPEIMPOBAHHOCTh BUJIOB BHYTPU COOOIIECTBA — MPH OTCYTCTBUHU
MEXBHUJIOBOM KOHKYPCHIIMM U TOYTH TIIOJHOW 3aMKHYTOCTH KPYroBOpPOTa BEIIECTB —
MO3BOJISIET €My TMOJIJICPKUBATh MTAPUTET CHHTE3a U Pa3JIOKCHHUS OPraHUYECKOTO BEIIECTBA, MPH
KOTOPOM TIPAaKTUYECKH HE BO3HUKAET OTXOJOB. A B CiIy4ae TOTO WJIM HHOTO BO3MYIICHHS
OKpYXXalomied  cpellbl —  TEeMIepaTypPHO-KIIMMATHUECKUX  IEPEnajzioB, BYJIKAHUYECKHUX
BEIOPOCOB, M3MEHEHUSI KOHIICHTPAIIMK OMOTEHHBIX BEIIECTB U T. JI. — COOOIIECTBO pearupyer
TAKOW TEPEeCTPOMKONW TMPOTEKANMX B HEM OOMEHHBIX IIPOILECCOB, KOTOpas IO3BOJISAET
KOMIICHCHUPOBATh HEOJIArONPHUATHBIE (PU3UKO-XUMHUYESCKHE M3MEHEHHS CPEbl U CIIOCOOCTBYET
e€ BO3BpAlllCHMIO B HEBO3MYIIEHHOE COCTOSHHUE (AHAJOTHMYHO JICWCTBUIO mpuHIHMIa Jle
[aTenbe ISt TEPMOTUHAMHYCCKH YCTOHYHBBIX HEXKUBBIX CUCTEM).

Xpynkoe pasnoeecue ouocgeput

[lonsiTie morojapl y)X€ JAaBHO CTajl0 B HAIIEM CO3HAHMHM HApHUIATEIbHBIM, KaK CHHOHUM
Yero-ro HEHaJAEKHOT0, HEYCTOMYUBOTO, 3bIOKOT0. YBBI, TO KE CaMO€ MOXXHO, B IIPUHIIUIIE,
OTHECTH W K 3EMHOMY KJIMMaTy, XOTS JIIOJM TOJIbKO HEJABHO Hayald 3TO OCO3HaBaTh W
3ayMbIBaThCS HAJ TEeM, UTO K€ BCE-TaKM OOECHeurnBaeT KIUMaTy OTHOCHUTEIbHYIO
CTaOUJIBHOCTh W TPUTOAHOCTH JUId pa3HooOpasHbIx (GopM Ku3HU. B camom gene, Kak
MOKA3bIBAIOT PAJAMOU3O0TOINHBIE HCCIECIOBAHMS OCAJ0YHBIX OTJOKEHUH U TOPHBIX TMOPO/,
CpenHsisi MpU3eMHasi TeMIlepaTypa Halleil IJIaHeThl Ha MPOTsHKEHUH nociennux 600 muH JeT
kosnebanacy B uHTepBasie npumepHo 20°C, omyckasch B JI€IHUKOBBIE mepuoabl 10 +5°C u
MOJHMMASCh BO BpeMsl MaKCHUMaJbHbIX moTerieHud g0 +25°C. A coBpeMeHHas
cpenneriobanpHas Temiiepatypa +15°C coxpaHseTcs: ye MHOTO CTOJETHUH C KOJIeOaHUAMH,
HE MPEBBINAIOIIMMU  JIeCATHIX Joyied rTpamgyca. W oaTo, wMexay mpouumM, Haubosee
OyarompusiTHas TeMmreparypa s MOJABISIIONIETO OOJBIIMHCTBA HA3€MHBIX OMOJIOTMYECKUX
BU/JIOB.

Ho dro ke cmocoOCTByeT MOAAEpXKAHUIO TaKOW OJarompusiTHOM Il BCEro KUBOTO
TeMIepaTypbl Ha (OHE BCEX TE€X KaTaKIM3MOB — aCTEPOMIHBIX aTaK, TPaHIUO3HBIX
0JIEJICHEHUM, BCIUIECKOB BYJKAHMYECKOM aKTUBHOCTH, TOJIBUJKEK M PA3JIOMOB 3€MHOW KOPHI U
Ip., — 4YTO MEpeHecsa 3a CBOK AOATYI0 uUcTOopuio 3emis? M 4ro Mmemiaer Halled IUiaHeTe
OXJIAJIUTHCS 10 MUHYCOBBIX TEMIIEpaTyp, Kak y OJvKalIero coceaa mo COJHEYHOM cHUCTEMe
Mapca c ero onieieHeBIIeH U CMEP3LIEHCA TOBEPXHOCTBIO, WM Pa30rpPeThCs MO AEHCTBUEM
napHukoBoro 3¢¢ekra 10 +400°C, kak y BeHepbl ¢ €€ MOIHOCTBIO MCIapHUBILIEHcS Baroil.
Benp ¢ TOYKM 3peHMs CYLIECTBYIOIIMX 3aKOHOB MPUPOJABI TOJBKO JBa 3THX COCTOSIHUS U
MOXHO TIPU3HATHh I[O-HACTOSIIIEMY YCTOWYUBBIMHU, WJIH, KaK TOBOPAT, (PU3MUECKH
BBIJICIICHHBIMU.

Hexotopeie u3 mnpuuuH JexaT, TaK CKa3aTh, Ha MOBEPXHOCTH U XOPOIIO H3BECTHBI
COBpPEMEHHOM Hayke. OTO, TMpexae BCEro, CTAOMIBHOCTh COJHEYHOTO W3IYYCHHUS U
MOCTOSTHCTBO JOCTUTAIONIEH 3eMJIM €ro CBeTOBOM sHeprum — mnopsaka 1360 Jbx/m. Oto
MOIIIHAasi OKEaHW4Yeckass M BO3AYIIHAs MPOCIOWKa, CIy)Kallasg akKKyMyJsTOpOM TeIula Ha
MIaHeTe. JTO MEepeMENIMBaHUE BO3YIIHBIX MAacC B HUKHHUX CJIOSX aTMOC(hepbl U MOIHBIC
OKEaHMYeCKHe TEYEeHUS — OT OJKBAaTOpa K TONOCaM M O0paTHO, CrIaXHBAIOIIHNE
TEeMITepaTypHbIE SKCTPEMYMBI Ha Pa3HBIX 3€MHBIX IMHUPOTaX, U T. 1. M BcE e misa oObIcCHeHUS
OTMEUEHHOW BBIIIE TEMIIEPATyPHO-KIMMATUYECKOH YCTOMUMBOCTH STHUX YHUCTO (UBUYECKUX
(hakTopoB, MO-BUAUMOMY, HeAocTaTouHO. M yuéHpie BCE OoJbIie CKIOHSIOTCS K MBICIH, YTO
BaXHEHIIIMM TrapaHTOM >KU3HH Ha 3eMIie sSBIISETCS cama JKU3Hb, TO €CTh Hacemstomas e€ OuoTa.
N 4ato wumeHHO JKMBas OWOTa TPEMATCTBYET JETpajallid OKpYKaromehd cpeasl 0
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HEIPUTOJHOTO JJI )KU3HU COCTOSIHUSA, YTO B IIOJIHOW MEpEe OTHOCUTCS U K €€ KIIMMATHUYECKOU
COCTAaBJISIIONIEH.

B HayyHO-mOIYJISpHOW JUTEpaType HEYCTOMYUBOCTh TEMIIEPATypHO-KIMMAaTUYECKOIO
OanaHca 3eMJIM HEPEIKO CPABHUBAIOT C IIAPUKOM, HAXOIALIMMCS Ha BEPLUIMHE OCTPOKOHEUHOM
NUPaMU/Ibl, CUMBOJU3UPYIOIIEH ONaronpusTHBIC JUIS JKU3HU KIMMAaTHYECKUE IMapameTphl.
Kakoe-To BpeMs IIapUK MOMKET YIEP)KMBATbCSA B ATOM IATKOM IIOJIOKEHUHU, HO JOCTaTOYHO
JJa)K€ HE3HAUUTEJIbHOIO BHEIIHErO0 BO3JEHCTBUS, YTOOBI IIAPUK, MOTEPSIB pPaBHOBECHE,
CKaTWJICSI K OCHOBAHMIO IUPAMUIbL. BOT 3TO mosiokeHHe IapukKa y OCHOBaHHUS NMUPAMUIBI U
SBIISICTCS JUISI HETO TO-HACTOSILEMY YCTOHYMBBIM, TO €CTh (DPM3UYECKU BBIICICHHBIM. A €CId
BbIpE3aTh Ha BEPLIMHE UPAaMU/IbI AMKY 110 ¢opme mapuka? Torga Mel co3aagum Ui HEro enié
0JTHO (pr3MYECKH BBIACTICHHOE MOJIOKEHHE, B KOTOPOM OH CMOXET HaXOAUTHCS HEONpPeAenEHHO
nonroe Bpems. Heuro nogjo6HOe uMeeT MeCTO U B Cllyyae C 3€MHbBIM KIMMaToM. ToJIbKO 3Ty
«IMKY YCTOWYMBOCTH» Ha BEPUIMHE KPUBOH cO37aéT IJsl HEro cama Omorta, obecrednBaronias
eMy yXke He (pu3M4YecKd, a OMOTHYECKH BblAEICHHYI0 cTabuinbHOCTh. (Ilo MaTtepumanam
caiita buortnueckas peryiasnus)

Tak, npu u30bITKE B aTMOC(EPHOM BO3/yX€ YIVIEKUCIOIO ra3a yCUIMBAEeTCs OpraHMYECKHit
CHHTE3 U MAJIOAKTHBHBIE (POPMBI OPraHMYECKOTO yIiIepoa «KOHCEPBHPYIOTCS» B MOYBEHHOM
rymyce U topdsHukax. HeqoctaTok yriaekucioro rasa BOCHOJHSETCA 3a CUET Pas3sIOKEHUs
paHee cO3JaHHBIX 3amacoB OopraHukd. COOCTBEHHO, B 3TOM — B M3MEHEHHHM COOTHOILEHUS
MEXJly CHHTE30M OpPraHMYECKOrO BEIIECTBA M €ro JNECTPYKLUUEH — MU COCTOMT OCHOBHOMU
MHCTPYMEHT BO3JEHCTBUS OHMOTHI Ha OKPYXAIOUIYI0 Cpely Ha YPOBHE KaK OTIEJbHBIX
9KOCHUCTEM, TaK U OMoc(hepbl B LIEIOM.

OpnHako BCE CKa3aHHOE CIIPaBEAJIMBO JIMILIb B OTHOIIEHUU MOJHOLEHHBIX, HEHAPYIIEHHBIX
OPUPOAHBIX cooluiecTB. B nckyccTBeHHO C(HOPMHPOBAHHBIX COOOIIECTBAX, HAIPUMEP
arpoleHo03ax, IZI€ Pa3OMKHYTOCTb KPYrOBOpPOTa BELIECTB JOCTUIAET JECATKOB IIPOLICHTOB,
pacTeHHs: HE MOTYT HOpPMaJIbHO pa3BUBaThCsl 0€3 BHECEHHs B IIOYBY OPraHUYECKUX U
MHUHEpAJIbHBIX yJOOpeHUil. A Tak Ha3bIBaE€Mble CHHAHTPOITHBIE BHJIBI — BOPOOBU, JOMOBBIE
MBIIIM U JAp., IPUCIOCOOMBIINECS K CYIIECTBOBAHUIO 3a CUET YeNOBEKa, YK€ HECIIOCOOHBI
BEPHYTbCS K CBOEMY €CTECTBEHHOMY COCTOSIHMIO B CHJIY HW3MEHEHHOM TI'€HETUYECKOU
IIPOrPaMMBI.

[IpuponHble BHUABI TaKKe IOJBEPXKEHb HACIEACTBEHHBIM MyTalusM. A 3To C
HEM30€KHOCThIO CKa3blBA€TCSl HAa CIOCOOHOCTH BKIIIOYAIOIIEIO HUX COOOIIecTBa K
MOJJIEP’KAaHUIO 3aMKHYTOTO KpyroBopoTa BemiecTB. Ho Takue MyTaHTHbIE cooOlIecTBa B CUITY
UX DOKOJOTMYECKOM HECOCTOATEIBHOCTH IIOCTEIIEHHO BBITECHSIOTCS W3 DKOCHCTEMBI,
0CBOOO’K/asi MECTO CBOMM Oosiee ycnemHbM cocensM. M xoTs 6uocdepa u 31ech MbICIUTCA
KaKk eIMHOe LeNoe, OTMagaeT HaJoOHOCTh B HJEE CyNepopraHu3Ma, a 3aJlorOM COXpaHEHUs
CTaOUIIPHOCTH OKpY’KaloleH Cpeabl BBICTYNAET €CTECTBEHHBIM OTOOp, 3aKpEeIrUIsIonil B
NOTOMCTBE BUJOBOM M F€HETUYECKUH COCTaB HanOojee afeKBaTHBIX B SKOJIOTMYECKOM ILIaHe
COO0LIECTB.

To ectb mnpupona, mo [OpIIKOBY, «HAaBOAUT NOPSAOK», paboTas ¢ OECKOHEYHBIM
MHO’KECTBOM HE3aBHCHUMBIX OIEPALMOHHBIX €IMHUL, MUHUMHM3UPYS TEM CaMbIM Cily4ailHble
GuyKTyanuu, yrpoxarolue CyIecTBOBAaHHIO JIIOOOH CI0KHO OpraHM30BaHHOW cucTeMbl. 1 B
TOM CMbIciie Orochepy MOXKHO CpaBHUTH CO CBOOOJHBIM PBIHKOM, I'Jleé B3aMEH TOBAapOB U
IPOMBIIIJICHHBIX TEXHOJIOTHI KOHKYPUPYIOT OMOTeXHOJIOTuH. Tak 4To, BUAMMO, HECIYy4alHO
YeJIOBEYeCTBO B CBOEM pa3BUTUM TMPULUIO K TOMY K€ YHUBEPCAJIbHOMY MPUHIUIY
ONITUMH3AIMH CBEPXCIIOKHBIX CUCTEM, YTO HA MPOTSHKEHUH MUJUTMOHOB JIeT ObLI anpoOupoBaH
caMOi MPUPOJIOH.

KoneuHo, orpoMHas ponb OHOTBI B (OPMHPOBAHHUM U 00ECHEUEHHHM CTaOMILHOCTH
OKpY’Karollel cpelbl, OCOOEHHO Ha JIOKAJIbHOM YpOBHE, B 00IeM, Oblla M3BECTHA M [0
['opmikoBa. Ho oH, B pamkax cBOeil Teopuu, IJ00aTu3upoBal 3Ty poOJib, HpUAal €i HOBBIHA
CTaTyC, TIOMECTUB MPHUPOJHBIE DKOCHCTEMBI B LIEHTP BCEH 3KOJOTMYECKOM MPOOIEMATHUKH.
M Tomy ecTb HEMaJIO OCHOBAaHUM.
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Bce Hachplmanel 0 crnopax, 4YTO BEOyTCsS ceddac BOKPYr MpOoOIEeMbl KIMMAaTHYECKOTO
MOTEIJICHUS U BKJIaJa B 3TOT mpouecc anTpornoreHHoro COy, BBIAEIAIOMIErOCs MPU CKUTAaHUH
MCKOMIAaeMOr0 OpraHudeckoro TorauBa. Kaszamock Obl, OuoTa, pearupys Ha MOJOO0HOE
BO3MYILIEHUE OKpYXkaromiei cpeasl B coorBeTcTBuM ¢ npuiunom Jle [atense, nomkHa Oblia
Obl morjomark M30BITOYHYIO [JBYOKHCH yriepona B armocdepe. Ho atoro, yBHl,
He MpoucxoauT. M, kak mokaspiBaeT Iio0aibHBIA aHANW3 3eMJICNONIb30BAaHUs, HAa OCBOCHHBIX
YeJIOBEKOM TEPPUTOPHSIX KOJIMYECTBO OPraHMYECKOTO YIIIepoa B HAPYIICHHBIX IKOCHUCTEMaX
HE TOJIBKO HE pacTET, HO, HAPOTUB, YMEHBIIIAETCS, YTO MPUBOJUT K €r0 MACCUBHOMY BBHIOPOCY
B armocdepy. I[Ipuyém CKOpOCTb 3TOH IMHCCHUU CONOCTaBHMMa CO CKOPOCTBIO BBIOPOCOB
HCKOMAaeMOro yriepojia B pe3yjibTaTe COKUTaHUS HCKOMAeMOro TOIUIMBA. A HCCIIeJOBaHHE
My3bIPbKOB BO3/yXa B JICASHBIX KEPHAX AHTAPKTHABI MMOKA3bIBAET, YTO POCT KOHIIEHTPAIIUH
atmocepHoro CO; Hayascs 3a10JIr0 0 IIUPOKOMACIITAOHOTO MPUMEHEHHs YIiisi, HePTH U
rasa 4 coBmajia ¢ NMpoMbllUIeHHOM peBotoureil koHua XVIII cronerus. To ecTh onsTh-Taku
MPUYMHON 371eCh MOCTYXKUJIa IMUCCHSI YTIIIepO/ia, BbI3BaHHAS MHTEHCHBHBIM OCBOCHHUEM HOBBIX
3eMeNb U JaJbHEUIINM HACTYIUICHHEM YeJIOBEKa Ha JIEBCTBEHHYIO mpupoy. C 3Toro MoMeHra
u 1o koHuna XIX Beka coxpaHeHHE YCTOMYMBOCTH Ouocdepbl o0ecrnedynBasoch TIJIaBHBIM
o0pa3oM sKocucTeMaMu MHPOBOTO OKeaHa, KOMIICHCATOPHBINH MOTEHIMAT KOTOPBIX JIOCTUT
KPUTHYECKOH OTMETKM K KoHIy XIX Beka, mocie 4Yero Hayajics MpoIecCc TIJI00ambHOro
VM3MEHEHUS OKPYKAIOILIEH Cpeibl.

Ha ceromusiiHuii 1eHb, KaKk MOKa3bIBAIOT PacYEThI, IPUMEPHO MOJIOBUHA HEOPTraHUYECKOTO
yriepoja, o0pa3ylonierocs Mpy CKUTaHUN HCKOIIAeMOTro TOIUIMBA, a0COPOUPYETCsl OKEaHOM B
pe3ynbrate (U3MKO-XMMHYECKHX IPOLECCOB M emé OoKono 1/5 mormomaercss OKeaHCKOM
OMOTON M COXPaHUBIIMMUCS KOCHCTEMaMH CYIIH; OCTAIILHOE HaKaruluBaeTcs B arMocdepe.
OpnHako eni€ 6os1ee MOUTHBIM UCTOYHMKOM 3MHUCCHH YIJIEPOJa CIIY>)KUT OCBOCHHAS YEJIOBEKOM
gacTh cymn. CYUTACTCSI, YTO BCS 3TA SMUCCHSI TIOJIHOCTHIO MOTJIOMIASTCS HEHAPYIICHHBIMH WITH
C1a0OBO3MYIIEHHBIMUA DKOCHCTEMaMd Ccymu ©u  MupoBoro okeaHa. Takum oOpa3owm,
NOCTyIUIGHHE B Owocdepy yriepoga BCIEACTBUE CHKUTAHUS HCKOMAEMOTO  TOILIMBA
HAKJIQJbIBAETCSl HAa OSTOT MHCTOYHUK, KOTOPBIM COXpaHHUTCS Jaxe Ha (oHE TOIHOTro
NpeKpalleHus] WCIOJb30BaHUS YIS W HepTH. A B Cilydyae €CIM 4eJOBEYECTBOM OYIyT
MOJIHOCTHIO OCBOEHBI MPUPOIHBIE SKOCUCTEMBI CYIITH U OKeaHa, MOTOK yrieponaa B atMochepy
BO3PACTET TMOYTH Ha TMOPSAJOK, TaK YTO JaKe OTKa3 OT HMCIOJIb30BAHMS OPTaHMYECKHX BHJIOB
TOIIJIMBA HE MEPEIOMUT KaTacTpo(UIECKO CUTyaIuu.

C npyro#t CTOpOHBI, KaKk BHJHO W3 TOH K€ JHArpaMMBbI, JUIS TOTO YTOOBI MPUOCTAHOBUTH
HakorieHne atmocpepHoro CO; npu HBIHEMHUX 00BEMAX CKUIaHUS MCKOMAeMOro TOIUIMBA,
TO €CTh 3aKOHCEpBHUPOBaTh Ha KaKOE-TO BpeMs HBIHEIIHEE COCTOSHHE OHoCcQepsl,
4eJI0BEYECTBY MOHAI00MIOCH Obl OCBOOOJUTH IOl €CTECTBEHHBIE IKOCUCTEMBI MPUMEPHO 7%
OCBOCHHBIX UM TeppuTopuid. IlpakTudeckn 5T0 OBUIO OBl PaBHOCHIBHO OTKa3zy OT
skcrutyataiu 40% BOBIIEUEHHBIX B XO3SAHCTBEHHYIO J€ATENLHOCTh JiecoB. TakoBa, IoO-
BUAMMOMY, II€HA TOTO «TalM-ayTa», KOTOPHII YeI0OBEYECTBO MOTJIO ObI B3STh Yy MPUPOIBI B
oOMeH Ha BpeMmsl, HeOOXOAUMOE JUIsl pelIeHus AeMorpaduyeckoi, SJHepreTHUeCKol U Jpyrux
HKOJIOTUYECKH 3HAYUMBIX TPOOIIEM.

Teopuss OMOTHYECKON PpEryIsiIMKM HE TOJIBKO TPEACTaBIAET aKaJIeMHUYECKH HHTepec,
HO UMEET HEMOCPEICTBEHHOE OTHOIICHHE K BBIOOPY CTpPATErHMH YCTOWYHMBOTO pa3BUTHA. U,
IpeX/ie BCEro, OHa MEHsEeT MPHOPUTeTHl. Eciau 10 cuX mop B LEHTpe BHUMAHUS MUPOBOM
OOLIECTBEHHOCTH HaxoJuiIach O0phOa C 3arpsi3HEHUSIMH OKpYKarouleil cpenbl, TO Temnepb
najibMa MEepBEHCTBA JI0JKHA ObITh OTAaHa MPOOJIEeMe COXPAaHEHUS M BO3POXKACHUS MTPUPOTHBIX
IKOCHCTEM, pPa3pYIICHHBIX YEIOBEKOM. JTO ITUKTYETCS HE TOJBKO €ro COOCTBEHHBIMHU
UHTEpEecaMu, HO M 3a00TOIl O BBDKMBAHHMM OTPOMHOIO OOJBIIMHCTBA OOMTAIOIIMX Ha 3emie
BUJIOB.

Korna B konme 1920-x rogoB Bephnanckuit mpumén k uaee Ouocdepbl Kak €IUHOTO,
IIEJIOCTHOTO 00pa3oBaHus, (OPMHUPYIOIIETO OOJHMK HAaIIeH IUIAaHETHI, a BCKOpE 3a TeM TIHCIH
BBENT KIIOYEBOE JUI HKOJIOTMH IOHATHUE SKOCHCTEMBI, MUpP MPEACTABISUICA OOJBIIMHCTBY
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JIOJICH OTKPBITHIM M MOYTH OE3rPAaHUYHBIM, B KOTOPOM YETIOBEK MOKET JICHCTBOBATH KaK eMy
3a0JIaropaccyuTcs, MPUCIocabiuBas W TEpEeKpanBas €ro IMOJ CBOM HYXIbL. A TO, YeMm
3aHMMAIINCh yYEHBIE-IKOJIOTH 332 CTEHAMH J1abopaTopuii, Ka3ajoch OCECKOHEYHO MANEKUM OT
MIOBCEHEBHBIX JIFOJCKUX 3a00T u nen. Y moHamoOmscs modtd Bek, 4ToObl dTa CBsI3b CTaja
OUYEBUTHOM, a TEPMUHBI «OHOCHEPa» U «IKOCUCTEMA) BOIILIM B HAIIl 0OMXO0/1 HApaBHE C TAKHMH
MOHATUSIMH, KaK, HampuMmep, cyOcuaus wid npuBatusanus. M BcE ke myTh 10 KOHIA emié
He npoiieH. [loTomy 4TO MEXIy OCO3HAHHEM 3aBHCHUMOCTH YEJIOBEKa OT COBPEMEHHOW €My
OKpY’Kalolied cpeapl W MOHMMAaHUEM BCEH OMACHOCTH €€ Jerpajiallid B TEPCIEKTHBE Ha
Oynyuiee (0 4EM MPEeAYNPERKAAIOT FIKOJIOTH) «JIMCTAHIIMS OTPOMHOTO pa3mepa». Ho mpoiitu ero
HE0OXOIMMO — YTOOBI ATO OyayIee BOOOIIE COCTOSIIOCH.

YYJHASA HAYKA
barwok /1.

«9mo Hoeoeo 6 nayke u mexnukey Nell, 2005

BpeMena «0ombIioi» COBETCKOM Hayku mponumd. Poccuiickas akaaeMusi HayK, COXpaHHB
MOYTH BCE MPHU3HAKUA «OOJBIIOW» COBETCKOW aKaJgeMUH, — HE CIMHCTBCHHBIA KUBOU
NaMSTHUK YIIEIIeH 3MOXH B MOCTCOBETCKOM Iel3axke, HO OT €€ OBLJIOro MOTYIIECTBa Majo
4yTO OCTanoch. M Ha 1o3HaHue HEBEOMOI0 KPOME HEe TeIeph MPETEHAYET BETUKOE MHOKECTBO
HOBBIX aKaJIeMUN, HEPEAKO C UyJAHHIMU HA3BAHUSIMH, U TaM U30UPAIOT B aKaJEMHUKU UYIaKOB.
A OT «aJIbTEPHATUBHOW HAYKH», KOTOPYIO TaM CTPOST, aKaJeMUKH «OOJIBIION» aKaJIeMHH
MPUXOJAT B yKac.

S.0.S.

Becnoii 1999 roma Poccuiickast akamemMusi HayK OOpaTHJIach C BECbMa JPaMaTHUYECKUM
IOCIaHWEM K «HayuHbIM paboTHukam Poccum, mpodeccopam M IpenopaBaressiM BY30B,
YUUTENSIM IIKOJ U TEXHUKYMOB, BCEM WJIEHAM POCCUIICKOTr0 MHTEJUIEKTYaIbHOI'O COOOIIECTBAY.
Tam, B 4acTHOCTH, TOBOPUJIOCH: «B OTe4ecTBEHHBIX rocynapcTBeHHbIX U 4acTHIX CMU He
npeKpalaeTcs nadai KoJIyHOB, MaroB, MpoOpHIIaTesiell 1 MpopokoB. [IceBaoHayka CTpeMuTCs
IPOHUKHYTh BO BCE CJIIOM OOLIECTBA, BCE €ro MHCTUTYTHI, BKIO4as Poccuiickyro akagemuio
HayK. OTH UppalUOHaJIbHBIE U B OCHOBE CBOEM aMmoOpajibHble TEHAEHLHUHU, OECCIIOpHO,
IPECTaBISIOT cO00M Cepbe3HYI0 YIpOo3y sl HOPMAIbHOTO JTyXOBHOTO Pa3BUTHS HALIUM.

3a mpouleAlmre ¢ TOrO BPEMEHHM TOJbl OCTPOTa CHOPOB, Kaxercs, cnaida. C 3KkpaHOB
TEJIEBU30POB MCUE3IH Haubojee OAMO3HBbIE JTMYHOCTH, K aCTPOJOTHUYECKUM MPOTHO3aM JIIOIU
CTaJId OTHOCUTHCS 00JIe€ UPOHUYHO, JIEUUTHCS] HAJIO)KEHUEM PYK TOXKE PUCKYIOT BCE MEHbILIE U
MeHblle Joje. M Tem He MeHee mpoOiema ocTaeTcs. 3akiOYaeTcss OHa B TOM, YTO 3a
pa3BUTHE HAayKu B3sUIMCh HempodeccnoHanbl. OHM, He 007a1ast HU JTOJKHBIM 00pa3oBaHUEM,
HU Pa3BUTOM KyJIbTYpOHl MbIIIICHHUS, OepyTcsi Mpeularath CKOPONAJUTEIbHbIE OTBETHI Ha
CJIO’KHEWIIINE BOMIPOCHI — O CTPOCHUM MATEPHUH, 3BOJIONUN BcCeneHHOW, npupoae CO3HaHWS,
npeonpeneneHuu cyap0bl. X npuTsa3anus Ha peleHue 3a1ad, HaJl KOTOPBIMU JIOJITO€ BpeMsI
OWIINCH JIydlIMe YMBbl YEJIOBEUECTBA, JTOJKHBI ObUIM OBl BBI3BIBATH TOJBKO CMEX U YJIBIOKY, HO
3TOTO HE MPOUCXOAUT — K HUM YacTO MPHUCIYIIMBAIOTCA CO BHUMAHHUEM, a IIUpPOKas MmyOiauka
NPUHUMAET IUIOABI UX JESITEIbHOCTH 32 HAyYHbIE JOCTUKEHHUSI.

Bot oaun u3 HenaBHUX npuMepoB. OMckuil KoHCTpyKTOp Anekcanap VinbuH SKoObI Halesn
KOMITAKTHOE JI0KA3aTeIbCTBO BEIMKOW Teopembl depma, 0 KOTOPOM, MO €ro COOCTBEHHOMY
NPU3HAHUIO, Y3HAI CIIy4allHO, «IIPOJIMCTBIBAs SHLUKIIONEINI0O Ha Malickue npa3gHukmn». Ha
JI0Ka3aTeIbCTBO ATON TEOPEMBI YEIOBEUECTBY MOHAJO0MIOCH TOYTH YEThIpECTa JIET, MPUILIOCH
CO37aTh HOBBIM pa3/esl TEOPUHU YHUCET, U BCE PAaBHO OHO B CAMOM C)KaTOM M3JI0KEHUH 3aHUMAET
okosio TpexcoT crpanull. Ho Anekcannp WnbuH, o0aymbiBas 3ajady BO BpeMsl yTpeHHEH
YUCTKU 3yOOB MJIM MPUTOTOBJICHUS IIAILIBIKA HA J1aue, ObICTPO Halllel J0Ka3aTelbCTBO JUTMHOM
BCEro B TPH CTpaHUIIBI. J[ake TO KpaTKOe M3JI0KEHHE €ro J0Ka3aTelbCTBa, YTO OMyOIMKOBaia
«HoBas razera», coepuT oueBuaAHbIe MHOMM omuoOku. Ho xomnern Unbuna no AxkanemMuu
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BO3JyXOIUIAaBaHUSI M KOCMOHAaBTUKHM COYIH, 4YTO JIOKA3aTeIhCTBO BEPHO, U C IUJIOXO
CKpBIBAEMbIM HEJIOBEPHEM MPEUIOKHIN MMPOBEPUTH €r0 MaTeMaTHKaM, yXKe 3apaHee rOTOBbIE
OOBHHHTh WX — B Cly4ac HEHU30EKHO OTPHUIATEIBHOTO pe3yiabTara JKCIEPTH3BI — B
MPE/IB35ITOM OTHOUIEHUH, BEI3BAHHOM 3aBUCTBIO.

CoObITil TIOIOOHOTO poOJa MHOMKECTBO, M KaXKJI0€ M3 HUX TaWT B cebe MHOXKECTBO
omacHocTeil. [Ipexe Bcero, oHO OCKOPOJISET BKYC — B TOM K€ Mepe, B KaKOW ero 0CKopOJIsieT
Bcé Oe3mapHoe. Kpome TOro, oHO poxkmaeT B MyOJHMKe JIOXKHOE MPEICTABICHHE O TOM, YeM
3aHUMAIOTCA YYeHbIC, KTO OHU TakMe€ M JJI1 4Yero BOOOIe HayKa HYXHa COBPEMEHHOMY
obmecTBy (M HyXHa TU BooOIIe). Takum 0Opa3oM, OCHOBAaHUU JJisi TPEBOTH Y aKaJIEMHUKOB
n3 PAH 0Ooiiee ueM n1ocTaTtoyHo.

Oo0pa3 Bpara

Hano npusHath, 4To 4yAaku MOMaJaluch U CPEIU BIIOJIHE YBa)Ka€MbIX B HAIlIM JHU YYECHBIX.

Tak, mis K. 3. [{lnOIKOBCKOro OOIIEHHE C aHIellaMH ObUIO CaMbIM OOBIYHBIM ACIOM; OH
TPYAUJICS HaJl UJIee KOCMUYECKOI0 MOJIeTa B YACTHOCTHU Ul TOT0, 4YTOOBI PacCEIUTh aHIeJIOB
110 KocMOCy. B ueM 1 umes MHOKECTBO €IMHOMBILIUIEHHUKOB U TI0CJIE10BaTENIEH.

MHe Kkak pegakTopy akaIeMHUYeCKOro ypHala peryjisipHO HPUXOIUTCA HUMETh JeN0 C
pa3IMYHBIMU YyJaKaMH, THITAIOIIMMICS TaK WM HHA4Ye Y3aKOHHTHb POJ AEATEIBHOCTH, K
KOTOPOMY OHM MMTAIOT npuctpactre. CoBCeM HEJABHO s MOIYYUI MMUCbMO OT OBIBIIMX HAIIUX
COOTEYECTBEHHUKOB, [IEPECETUBIINXCS Ha HEMELKYIO ITOUBY B ropoj AyrcOypr. OHM nucaim o
cBoell 6opbOe 3a npusHaHue «3akoHa Hukonas Ky3aHCKOro», OTKphITOrO UMM B COUMHEHMSX
ATOr0 HEMELKOI'0 KapAHHaja, KOTOPbIE EPEBOAUINCH HA PYCCKUM S3bIK U U3/1aBAIMCh B KOHIIE
80-x ronoB. K mnmceMy mnpuiaranach IEpernucka aBTOPOB € TepPMAaHCKUMHU (U3MKaMU H
pykoBoactBoM OOmectBa Hukomas Kyszanckoro. IlepBble oTpuuanu cyliecTBOBaHUE
00Hapy>KEHHOI'0 MMH 3aKOHA, a BTOPbIE HE HAXOIWIN €ro B PYKOIUCSIX KapAuHaja. ABTOPHI
HAJICSUTHCh, YTO IIMPOKasi Hay4Has OOLIECTBEHHOCTh HAa POJMHE MOMOXKET MM HAWTH NpaBiy.
3aKOH, OTKPBITBIM UM, ObUI O4eHb MpocT: «Yem OblcTpee NBUKETCS 3JIEMEHTapHas 4acTUla,
TEM MEHEe UCKPHBIICHA €€ TPACKTOPHSI.

HeompsTHO 0OAETHIX TOXHIBIX JIOJACH C TOPAIIMMHU TJla3aMH WJIM, HA00OPOT, MOHYPO
[IAAIUX B TOJ, sI HAyYWJICA paclio3HaBaTh €lle J0 TOro, Kak OHU OTKPBIBAIOT POT: AOJITHE
TOJbl HEMPHU3HAHUS JHOO 3aKaJAIOT M300peTaTeliss BEYHOTO JBHUTATENs, JIMOO MOBEPraioT B
yHbiHME. Ho cTpacTe moBenaTb MHpPY O CBOEM TBOPEHMHM BCE K€ CHJIbHEE HEXelaHHs
OKpPY’KaIOIIMX MX CIYIIATh U BCEOOIIEro pa3ovyapoBaHMs B BEUHBIX JBUTATENSAX JHOOOr0 poja.
Nx Oe3Hafe’KHOE YyJauecTBO Jake BBI3bIBAECT ONpeieNeHHoe couyBcTBUEe. M s He Mory
yIepKaTbcsa OT KPaMOJIbHOM MBICIIH: @ UTO €CJIM HaleyaTaTh OHY KOPOTKYIO 3aMETKY O HOBOM
MOJIENIM BEYHOIO JBHraTelns, JaB IOTOM, MOXET OBbIThb JaXe B CIEAYIOIIEeM HOMepe,
ONPOBEPKEHNUE OCHOBHOM €€ MJeH U 3aMETUB, YTO BEUHbIE ABUTATENIH, KaK U IPEANO0Iaraioch,
HEBO3MOXXHbI? BOT Korza 3aBupajbHble HIEH MPUOOPETAIOT MIMPOKYIO ayAUTOPHUIO, HA CMEHY
YyJJaueCTBY MPUXOJIUT JDKEHAYKA.

JlxkeHayKa U BJIACTD

CaMoe HeNnpusTHOE TPOUCXOJUT, KOTJa AayAUTOPUs, OTKPBITAs 3aBUPAIBbHBIM HJIEAM,
pacumpsiercss Omarojapsi Biaactu. Eciam Jleonun Wnbuu bpekHeB 1oBepsil cBoe 310pOBbE
tonbko YaszoBy m JDxyHe [laBuramBuiu, To npu bopuce Hukonaesuue Enpnmue Kpemuib
HABOJHUJIH IIeJIble TOTUMINA LeIuTeNel, YepHbIX MaroB U acTposioroB. B MUC Oblu B3STH Ha
paboTy HECKOJIBKO JIECATKOB IKCTPACEHCOB, KOTOPHIM HaJJIeKajao pa3blCKUBATh MPOMNABIINE B
Talire BEpTOJIETHI, NPEACKa3bIBaTh 3€MIIETPACEHUS U TepakThl. 11 MHE TpynHO yaep:kaTbcs OT
MBICTH, 4TO U3 Kpemiis mocTymaiau CpeacTBa Ha MOAJEP)KaHUS Pa3IUYHBIX COMHHUTENIbHBIX
TeNenepenay v NepuoIndecKiux n31aHui.

B coBerckue rojpl moruckamu Jydeil cMEpTH, UCCIIEIOBAaHUEM JIIOJIE ¢ mapaHOpMaibHbIMU
crnocoOHocTsMH, crnexeHneM 3a HIJIO u  «pabotoil» ¢ «KOHTakTepamu», YMEBIIUMH
«OTKpBIBaTh KaHajd OOLIEHUS» C BHE3EMHBIM pPa3yMOM 3aHUMAJIUCh BO MHOTHX
MCCIJIEOBATEIbCKUX OPraHU3alMIX, BXOIALIUX B Pa3IMYHbIE CHUIIOBBIE BEAOMCTBA. AKaJEeMHUK
AnekcannpoB, pemmBumiics B 1991 romy 3aroBoputTh myOnM4YHO O paboTax, KOTOpHIE
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BBITOJIHSIOTCS TI0 3aKPBITON TeMaTUKE, MOKa3aj MyOJIrKe TOJIbKO BEpXYIIKY aiicOepra. B Gonee
[IO3/IHUE BpPEMEHA, KOIJa Ha HayKy OO/UKETHBIX JEHEr TPaTWIOCh MEHbILE, MEHbIIE HX
TPaTWJIOCh M Ha JDKEHayKy. 3aro OoJbllle WX TMOTEKIO M3 HEKHX «BHEOIOKETHBIX
UCTOYHUKOB». M BCE-TakM He COBCEM $CHO, KTO ()MHAHCHPOBAN IPUKA3 3aMECTHTEINs
reHepanbHoro aupexkropa PKK «OHeprus» kunorpamMmamMu [OCTaBIIATh Ha KOCMHUYECKYIO
cranimio «Mup» KaMHH, 3apsOKE€HHBIE B IIPECIOBYTBIX NHUpamMuaax lonona, u 3akanblBaTh
TaKM€ XK€ KaMHU II0 NEepUMETPY MOCKBBI, 4TOOBI 3alIUTUTH TOpPOJ OT HAaJBUTrarOLIEHCs
SMUAEMUM Ipunna (MHTEPECHO, HE B MAPUU JIU 3TO NMpUAYyMaiIn?)

BepositHo, mpesuanym PAH mocrynmun Obl oruuHO, ecnu Obl OOBMHMII B IOTBOPCTBE
IPOHUKHOBEHUIO IICEBAOHAYKH BO BCE CJIIOM OOILIECTBA CYILIECTBYIOLIYIO CUCTEMY BIACTH WIIH,
1o KpaiiHell mepe, omnpenencHHble ee cTpykTypbl. Ho PAH Hactonbko BnucaHa B CHUCTEMY
BJIACTU U HACTOJIbKO 3aBUCHT OT Hee (PUHAHCOBO, YTO HE CMOIJIA a/ipecoBaTh €l OOBHHEHUE,
TaK Y IOBUCILIEE B BO3IYXE.

AKaJeMHH POTUBOECCTECTBEHHBIX HAYK

[TapamokC MOCTCOBETCKOM POCCUMCKON HAYKH 3aKJIFOYAJICS B TOM, YTO U OT HOBOW HAay4HOM
HOJUTHUKHU TOCYJapCTBa, U OT CKJIAJbIBAIOLIErocsl B OOLIECTBE OTHOIIEHHUS K HayKe BOOOLIe
Oonbiie Bcero crpajgasia uMmeHHo PAH. Ho onHa no mnpuunmHe cBoel mpsiMOM OT HHUX
3aBUCUMOCTH HE MOIJIa PELIUThCA Ha OTKPBITYIO KPUTHKY. B TO ke Bpems cramu B OOJBIIMX
KOJIMYECTBAX TOSABIATHCA PA3IUYHBIE OOIIECTBEHHBIC aKaJAEMHH, OIOKETHI KOTOPBIX
HOTOJIHSUIUCH U3 HETOCYIapCTBEHHBIX cpecTB. OHU Moruu ¢ Oosbliel cBOOO10M KPUTUKOBATh
TrOCYJapCTBEHHYIO IMOJUTUKY, HO HE JEJaJIM M HE JEeJarT 3TOro IMPOCTO INOTOMY, YTO 3Ta
HOJIMTHKA UM BO OJ1aro.

Kpome yxe ynomsinyToii B cBsi3u ¢ AsnekcanapoM VUnbruHbIM AKaieMuH BO3yXOIUIaBaHUS U
KOCMOHaBTHKH JDKEHayKa Hauuia cebe nmpucrtanuile B Poccuiickoll akajeMHH eCTeCTBEHHbBIX
HayK, MexXIyHapoaHOH akagemMun HHPOpMaTH3auu, MEeXIyHapoIHOW HHKCHEPHOH
akagemMuu, MexayHapoOHOW akaJeMHM HAayK BBICIIEH IIKOJbl, POCCHMCKOW HHXKEHEPHOU
akagemMuy, AKaJeMHHM  TEXHOJOrMdeckux  Hayk PO, MexnyHaponHol — akageMuu
HHEPrOMH(POPMATMOHHBIX HayK. CITUCOK MOXKHO MPOIOIHKUTE. O00 BCEX ITHUX aKaJeMHUsX U UX
pOJM B pacHpOCTPAaHEHHUH JDKEHAYy4YHBIX YYEHMI MHOIO TOBOpUTCs Ha 3acenaHusix PAH, B
ocobenHocTy wieHamu Komuccun no 6oprs6e ¢ jkeHaykoid. Ho eciiv uMm BepuTh, TO U B camMoi
PAH mxeHayka Haiia cebe mpuctaHuiie. XoTs Obl B JHIle akageMuka @oOMeHKo, Hapumep.

Hcropus y4ur...

HenaBHss MCTOpUS y4yUT TOMY, YTO AJI POXKACHMS JDKEHAYKH HYXXHO COEIMHEHHE JBYX
00CTOSITENILCTB: HEBEXKECTBA M CJIENOW Bepbl. B 3TOM cMbicie, ka3zanock Obl, TPYAHO HailTH
6onee spkuil mpuMmep JpkeydeHoro, yeM Koncrantun L{uonkosckuil. Kak B cuily cTeCHEHHBIX
MaTepuaibHBIX 00CTOATENLCTB (mepBble roabl B Mockse [{nonkoBckuii sxun Ha 3 Koneilku B
JIeHb), TaK M MO TNPUYMHE IIJIOXOr0 3A0pOBbsS (OH C JETCTBAa CTpajgal TIIyXOTOH)
CUCTEMATUYECKOE €CTECTBEHHOHAYyYHOE 00pa3oBaHUE OKa3ajoCh JUIsl HEr0 HEIOCTYIHBIM.
[{10aKOBCKHMI MHOTO BPEMEHM NMPOBOANI B OMOINOTEKAX U 3HAUUTENIBbHYIO YaCTh MOITY4aeMbIX
VM JICHET TPAaTWJI Ha KHUT'M, KOTOPbIE BHUMATEIBHO IPOYUTHIBAI. TeM He MeHee AOIIEIIINE 10
HAaC €ro BHICKa3bIBaHUS, HAIPUMEP O TEOPUH OTHOCUTENBHOCTH, JEMOHCTPUPYIOT TIyOOKOe
HENOHMMaHHWE MM CaMUX OCHOB COBpeMeHHOW eMy ¢usuku. C JIpyroid CTOPOHBI, HMKAKHUX
pallMOHATIBHBIX OCHOBAHMUN JUI TakoW TJIyOOKOM Bepbl B BO3MOXHOCTb BOCKpEIIEHUS
YMEPIINX, HUX IMOCMEPTHOIO IPEBPAIICHMS B AHIEIOB M IOCIEAYIOIIETr0 PACCENICHHS IO
KOCMOCY TpH TOMOIIM «PAaKETHBIX TOE3/0B» y HEro He Obuto. DTO Obula Bepa IIyOOKO
PENMTHO3HOTO YETIOBEKA.

Unens! MMniepaTtopckoii akajeMun Hayk, npeoOpa3oBanHoi B 1918 rony B Poccuiickyro, a
emre yepes yetoipe roga u B AH CCCP, ctoponunuch [{HOIKOBCKOTO M OTHOCUIIUCH K HEMY 11O
MeHbIIIEH Mepe upoHuWdeckd. HenaBHue HccienoBaHHS aMEPUKAHCKOro HcTopuka Aseda
Cunauku mokaspIBaloOT, 4To mocie u30panust [luonkoBckoro B 1918 romy BO BHOBb
opranu3oBaHHyl0 COIMAIMCTUYECKYI0 aKaJeMHUI0 OOLIECTBEHHBIX HAyK €ro WIEHCTBO TaM
JUTMJIOCH COBCEM Henosiro — B utojie 1919 roga o ObLT BBIBEAECH M3 COCTaBa akaJleMHUH, a B
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HOA0pe apecTOBaH M MPUTOBOPEH K roJly UCIPaBUTENbHBIX paboT Kak Oemblil mmuoH. ToIbKO
CIIy4aifHOCTh CIIacjia ero OT Jiareps, 1 OH, e/IBa He yMUpasi OT royiofia, BepHyJjcs B Kamyry.

Bonpiias yacTe €ro eIUHOMBIIIICHHUKOB, Ja ¥ BOOOIIE JIFO/ICH, MPOSBISBIIUX HHTEPEC K
ero ujesiM, Takke HE MMEJIM Kakoro Obl TO HU ObUIO CHCTEMaTH4ecKoro oodpaszoBanus. Mx
yBIIeKaJda uAesd KOCMHYECKOW >KM3HM cama 1o ce0e, BOBCE HE IOTOMY YTO OHAa Kak-TO
NOJATBEpXKJanach pa3zButueM Hayku. Cpelu HUX OKa3blBAJIUCh M JIIOJU JOCTATOYHO
COCTOSITENIbHBIE, YTOOBbI (prHAHCHpPOBaTh W3aHue KHUT llumonkoBckoro: mocne 1917 roga Ha
CpeICTBAa CIOHCOPOB OH U3Jajl OKOJO COpoKa MoHorpaguili U TOJNBKO TpH — Ha
rOCYyIapCTBEHHbIC JICHBIM B IIOCIEIHHE JBAa TOJla CBOEW >KU3HU. B BbICIIEH CTENEHU
HAaCTOPOXKEHHOE OTHOIIEHHE K HEMY CO CTOPOHBI npodeccuoHanbHbIXx yueHbix 1 AH CCCP
COXPaHSJIOCh — U, 3aMETHUM, BIIOJIHE 0OOCHOBAaHHO — €11 JIOJTO MOCIIE €r0 CMEPTH.

OTO OTHIOJb HE O3HAYAET, YTO BKJIA] [ [MOTKOBCKOTO B UCTOPHUIO HAYKH OTPULIATEIbHBIN WIIN
HyJeBoil. Jlo caMoro mnociegHero BPEMEHM KOCMHUYECKHE IOJIETHI OCYLIECTBIUIUCH ATHUMHU
CaMbIMU «PAaKETHBIMHU MOE3aMU», TO €CTh MHOTOCTYIEHYATHIMH PaKeTaMH-HOCUTENSIMU. A 0
TOM, JIJIs1 YETO OHU MPUTyMBIBAIUCH, TOJITOE BPEMsI PEIINOYUTAIA HE BCTIOMUHATD.

KopoJab anxumukos

B nmauvane XVII Beka cronmiia HEOOBIYHOTO TOCYJApPCTBEHHOTO 00pa3oBaHUS, HW3BECTHOTO
kak CpsuieHHass Pumckas umnepus repMaHCKOM HAallMM UM CYHIECTBOBABILIETO HA TEPPUTOPUHU
EBpomnbl HECKONILKO BEKOB, pacronaraniack B I[Ipare. HWwmmeparop Pymomsd I (o
COBMECTUTEIILCTBY KOposib Benrpuum u boremmn), mo cioBam 3aexaBmiero kak-to B Ilpary
BeHenuaHa KoHTapuHu, «Tak Haciaxaajucs JIOObIMM Pa3roBOpaMu O TallHaX Kak IPUPOJBL,
TaK U UCKYCCTBA, YTO JIFO00M, TOTOBBIM TOBOPUTH O HUX, MOT PACCUYUTHIBATH Ha BHUMAaHHUE C €T0
CTOpOHBI». [Ipsyace oT rpy0Oro mMarepuaabHOrO MUpPA, OH XOTeNl BCE 3HATh 00 OKKYJIBTHBIX
cujax, KOTOpble MPUBOJIMIN 3TOT MUp B ABMkeHHEe. B 1600 rony ero npuaBopHbIA acTpoior
Tuxo bpare mpurnacun cebe B moMmourHuku matematuka u3 ['pama HMoranna Kemnepa, yxe
MIPOCJIABUBIIETOCS CBOMMHU yJAYHBIMH MPEACKA3aHUSMU, CHCJIAHHBIMA Ha OCHOBAaHUU
COCTaBJICHHBIX UM T'OPOCKOIIOB.

B ne menbmeii crenenn Kerutep mpocnaBuics u kauroi «Kocmorpadudeckasi taiiHay, B
KOTOPO OOBSCHSI NBWKEHHS IUIAHET OCOOBIM YCTPOWCTBOM BCEro KocMoca. JTO, MO €ro
IPEJCTaBICHUSM, TMFaHTCKUM KyOok, B 1ieHTpe KoToporo CoiHIe, a BOKpPYI HeEro
KOHILICHTPUYECKHE IIapbl, IJIOTHO YJIOKEHHBIE B  OKpYXKAlolUe WX IPaBUJIbHBIC
MHOTOrpaHHHUKH. [ToCKOJIbKY TaKUX MHOTOTPaHHUKOB BCETO MATh, CTOJIBKO K€ JJOJKHO OBITh U
cdep, a cieaoBaTeNbHO, M TMOJABMXHBIX CBETHJ. Kak HU NpHYyUIMBBI OBIIM 3TH B3IJISIBI
Kemnnepa, OT HUX OH €CTECTBEHHO MPUIIEN K MBICIU 00 JUIMOTHYHOCTH OPOUT BpalllaloluXcs
BoKpyr CoJlHIIa IJIAaHET, a 3aTEM WM K JPYTUM CBOMM 3aKOHAM, U3BECTHBIM CErOJHS KAKIOMY
(MpUIIeKHOMY) IIKOJIbHUKY.

[konpHuk, 3Hatommii o Kemnepe mno ero 3akoHam, HE 3aJyMBIBaeTCs O Tex
MHOT'OYHMCIIEHHBIX TOpockonax, koropsle Kemiep cocraBmi. Eme mMeHblme oH Jymaer o TOH
CTpaHHOM aTMocdepe, yTO L@puia BO ABOpIE MOHapxa, koropomy Kemuep ciayxui, u B
KOTOpOM po’kJasiack COBpeMeHHas acTpodusuka.

AKkaJeMHH IPOTHB YHUBEPCUTETOB

51 BBIHYXIEH OTMECTH W3BECTHBIM APryMEHT, HEPEAKO NPUBOAMMBIA B HAIA JHU, 4TO
torga, B Hayane XVII Beka, mMarus, acTposiorus ¥ anxuMmus ObUIM elle HAayKOH, a JKeHAYKOU
OHM CTaJIA IOCJE TOr0, KaK BBIACHWIACH JIO)KHOCTh UX OCHOBAaHMU. VIX OCHOBaHUS yKe TOrnaa
CUMTAIN JIOKHBIMH B JI0O00M YyHHBepcuTeTe. VIMEHHO B yHUBEpCHUTETax MpoIBeTaIa
cpenHeBekoBas Hayka 1o X VI Beka, BpeMeHaMu IepeknBas OypHble MOABbEMbI, BpEMEHAMHU
BlIaJasg B Kpu3uC. Maruro TaM CUHTaId IEPEKUTKOM TIHOCTHUECKMX BEPOBAHUN PAHHETO
XPUCTUAHCTBA, 3aMMCTBOBAaHHBIX Yy A3bIYHMKOB U U3kUTHIX emie B Il Beke. Camu mo cebe
Marusi ¥ acTpoJIOTusl elle He ObLIM epechblo, HO I'PaHUYWIM C He W He pa3 OCYKAAJUCh B
nanckux Oymnax. Kcraru, /xopaano bpyHo counu epeTukoM BOBce HE IOTOMY, YTO OH BEPHII
B renuoneHTpusM KomnepHuka, a moToMy, 4TO OH BEPWJ B MarMdeckuil nap Xpucra, oTpuLas
ero 00XKEeCTBEHHYIO CYIIHOCTb (KaK, MEXIY MPOYUM, U LIMONKOBCKUI YeThIpecTa JIET CIyCTH).
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A Kemnep Tak mnpAMO M mOMcal OJHOMY M3 CBOMX KOPpPECHOHJEHTOB: «Mpbl,
MPUIEPKUBAIOIINECS KOIEPHUKAHCKONW €pecH, MAODKHBI BCSYECKH TMOJACPKHUBATH JPYT
Apyra...»

Cucrema yHHBEPCHUTETCKOTO 0O0pa3oBaHUsl HAaxOJIWIach TOT/A IOJ CTPOIMM KOHTPOJIEM
MOHAILIECKUX OpPJEHOB — IJaBHBIM oOpa3oMm OppaeHa NPONOBEIHUKOB (JOMUHUKAHLIEB) U
O6mectBa HNucyca (mesyurtoB). IlepBeie akagemMun BO3HUKIM B Mtanum Kak ydeOHBIC
coo0I11lecTBa, BECbMa BOJBbHBIM OOpa3oM COEIMHSABILME IPENOJaBaTeled U CllyllaTeneu,
aNbTepHATHUBHbIE YHUBEPCUTETCKOMY UCTEOIMIIMEHTY. B muky napuBiieMy B yHUBEpCUTETaX
Apucroremo B Axanemun Ilnaronuka Bo ®nopennuu XV Beka uH3ydaaud COUYMHEHUS
[InaTona — a ckopo mojgocnena mona v Ha I'epmeca Tpucmerucra. Akanemus neu JluHuew,
CTaBIIasi 3HAMEHUTOM Mociie Toro, kak B 1611 rogy B Hee Obul m30Opan [amuneo [anumned,
co3maBasiack B Pume s He3aMeTHOro ImOHayaly, a MoToM Bc€ Oojee u  Oonee
MOTYIIECTBEHHOTO IIPOTUBOCTOSIHUS OJHOMY W3 TJIABHBIX Y4EOHBIX 3aBEICHHMM TOrO
BpeMEeHU — PUMCKOM KOJIJIErMU UE3yUTOB.

B Poccun B MOMEHT co3aHMsl aKaJeMUH IIPOTHUBOCTOSTh OBLJIO HEKOMY, /1a M HE3aUeM —
OHA Y€ H3HAyalbHO OblIa YacThIO poccuiickoro ucrebnummenta. Ho Obul B ee ucTopuu
NepUOA, XOTSA U HEJOJIIHH, KOTJa OHA OKa3aJach 0YaroM BOJIBHOJIYMCTBA — B IEPUOJL MEXTY
BOIIHAMH B HEW BJPYT MBIIIHO 3alBeNl «(PU3NYECKUil Haeanu3M», MaTeMaTHKU OOHAPYKHIN
CKJIOHHOCTb K PEaKLIMOHHOMY PEIUTHO3HOMY MUCTHIIM3MY, & OMOJIOTM HayaJld BIIaJaTh B €PeCh
BelicManu3Ma-mMopranusma. Co cMyThsSHAMH CyYMeENH pa3o0paThCcsi AOBONBHO ObicTpo. Ho
MHTEPECHO, YTO B TOT HENOJITMH NEpUOJ aKaJeMus CHOBA OKa3alach B KOH(PPOHTALMU C
YHHUBEPCUTETaMH, B OUEPEIHOMN pa3 I0Ka3bIBasi MPaBO HAYKH MPOTUBOPEUUTH cebe.

HHomeynHa xopouemy BKycy

Xopolo TMOHATHO HEroJI0BaHHE aKaJeMHUKOB, KOTJa OHU CTaJKHBAaIOTCA C abcypaom
YyJa4yecKOro TEOPETU3UPOBaHUsA. 3JIOYNOTPEOJIEHUE CIIOBaMH, OYEBUJAHBIE IIPOOEIBl B
00pa30BaHUM, Harjias 3aHOCYMBOCTh, HECIIOCOOHOCTh BOCIPUHUMATh KPUTHUKY, COJMKEHUE 110
MaHEpaM ¥ MUPOOLLYIIEHHUIO C PEJIUTHO3HON CEKTOM — BCE ATH KayecTBa, IIPUCYILUE aJeITaM
MHOT'MX COBPEMEHHBIX TEUEHUN «QJIbTEPHATUBHOW HAYKW», HE MOTYT HE pa3JipakaTb 4€JIOBEKa,
BOCIIUTAHHOTO B akajeMuyecko tpamuuuu. M Bcé-Taku, roBops 00 akaJeMHUYECcKOM
KOMFHCCHH, Yb€ BHUMaHHE oOpamiaercs Ha (akT CyIIeCTBOBAHMS JDKEHAYKH, 51 OBbI MTOTyMall, 4To
ee 3a/1auell JJOJDKHO CTaTh HE BbIABJIEHUE M pa3oOiiadeHne oOMaHa, He LeH3ypa y4eOHUKOB M
9KCIIEPTHAs OLIEHKA MpeaslaraéMbIX JJisi TOCYAapCTBEHHOro (MHAHCHUPOBAHHUS IPOEKTOB, a
IIPEXKJIE BCEr0 U3YYEHHUE DTOrO COLUAIBHOIO SIBIICHUS.

Takoil aHanu3 HaBepHsAKa Obl MOKa3ajd, 4YTO MPOCBEIIEHYECKUN MCTOPUUYECKUN LMK,
OPUEHTUPOBAHHBI Ha UJCAl SCHOIO palMOHAIM3Ma, BCErJa CMEHSAETCS POMAHTUYECKUM,
KOIZla MPOUCXOJUT IOrPYKEHUE B 3aral0YHbIA U IPUTATATEIbHBIA MUP UHTYUTUBHBIX UACH U
CMYTHBIX 00pa3oB. [lo OomnpIIell yacTH JKEHAYKH OOHApPYKHUBAIOT OINpe/IeIEeHHOEe BHYTPEHHEE
€QUHCTBO: Mynjames aneummpyeT K TOPCHOHHBIM — IOJSIM, «TOPCHOHIIUKH» — K
NapaHOPMAaJIbHBIM CIIOCOOHOCTSIM CO3HAHMs, OMOPHEPreTMKHM — U K TOMY, U K JPYyromy,
CTOPOHHHMKHM TeOpuUu 3(upa OOpHOTCA 3a COLUUAIBHYIO CIPABEUIMBOCTb M C 3aCHIIbEM
CHOHHUCTOB B (u3uke, a (DOMEHKOBILBI OCMAPUBAIOT €BPEHCKYI0 HAIMOHAIBHOCTH 3€MHOTO
BOIUIOIIEHUS XpHCTUAHCKOro Oora. Jlns Bcex Ajii HHUX XapaKT€PHO TO OTHOILIEHUE K
JeMCTBUTENIBHOCTH, KOTOPOE 51 OBl CBSA3AJ CO CTUXUIHBIM IIATOHU3MOM NMHU(pAropencKkoro Tuma
W 3aman Obl B CBSI3M C JTUM BOIPOC: a IOYEMY, COOCTBEHHO, UIMpPOKas HEHayudHas
OOIIECTBEHHOCTh TaK paayeTcsi HaapyraTelibCTBY Haja 31paBbiM cMbiciiom? [louemy, Bcé
OoJbIIe TEpsisi UHTEPEC K Pa3BUTHUIO HOPMAJILHOW HAayKH, OHA C JIIOOOIMBITCTBOM M CHUMIAaTHEN
IIOBOPAUYMBAETCS K COMHMTEIbHBIM TEOPUSAM M yueHUAM? He MOXeT a1 oHa npeadyBCTBOBATH
HEYTO, KaXylleecss COBEPIICHHO HEBO3MOXKHBIM T€M, KTO IMPUBBIK K CTPOTOl paboTe MbICin?
Wnu ny6nuke npeTuT cTporas paboTa MBICIM M XOYeTcss MNpocThIX perieHuii? Camoe
MHTEPECHOE €lIC BIEPEAH.
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I'noccapuii

ITo mueHuto uneHa-koppecnonaeHTa PAH, 3aBexyromero naboparopreit HEHPOTreHETUKU U
reHeTuKu pa3Butusi WHctutyra Ouwonmormu reHa PAH wu maGopaTtopueit MoneKyJsipHOM
ouonornn Muctutyra Omomormm paszeutus PAH Jleonmpa KopouknHa, kpome IDKEHAyKd
CYILIECTBYET TAK)K€ aHTUHAYKa, IICEB/IOHAYKa U MapaHayka. BoT yem oHM pa3znnyarorcs:

AHTHHAYKa — 3TO OTKPBITOE OTPULIAHUE HAYKHU BOOOIIE, OTBEPKEHHE TOYHBIX HAYUHBIX
JIAHHBIX U MOCTPOCHHME KOHLEILUNA, MPOTUBOPEUALUX PEATbHOCTH, U3BPALIAIONINX €€, KaK B
KpUBOM 3epkasie. TUNHUYHBIA TpuUMep — accolualus BepsAluX B TO, 4TO 3eMiisd IUIOCKas,
MHOTOYHCJICHHBIE OTCUECTBEHHBIC U 3apyOeKHBIC KOJAYHBI H «UapOACH», «3apsKAIOIIUC)
CBOMM B3IJIAIOM BOJY, Ta3€Thl WJIM Pa3roHA0IIKe o0aka (IocieHUe, KCTaTh, HaXOAWIN OJTHO
BpeMsl MOJICPKKY B pykoBoacTBe Akaaemun Hayk ObiBiiero CCCP). K Toii ke kareropuu
OpUHAJIKaT W TaK Ha3blBaeMble XWJEPbl —  (QUIMNNUHCKUE <«XUPYpru», a B
JNEHCTBUTEILHOCTH KYJIMKH, YTBEPXKAAIOIIHe, OyATO OHU CIIOCOOHBI MPOBOJAUTH OCCKPOBHBIC
onepanuu 0e3 BCIKUX XUPYPrUYECKUX WHCTPYMEHTOB, IIPOHUKAsI PYKOW B JIHOOBIE YacTH Tela
00JBHOTO0, HUYErO HE pa3pes3as, HE 3allMBas U HE OCTaBJIAs IOCIEONEPAL[MOHHBIX CIIEJOB.
OauH W3 BbIIAIOIIUXCS aMepukaHckuX (okycHukoB AunAp> Konb, mnpusbBarommii K
COTPYAHUYECTBY XPUCTUAHCKOUW PEJIMTUU U HAYKH B OOpPhOE C aHTHUHAYYHBIMU U3BPALLICHUSIMH,
BBINTYCTHJI B cBeT Bujaeokaccery Miracles or Deception? ¢ BoctipousBeicHHEM (HIHITITHHCKUAX
(OKYCOB ¥ COOTBETCTBYIOIIMMHU PAa3bICHCHUSIMHU M MPEJOCTEPEKEHUSIMU JICTKOBEPHBIM.
OpnHako OBEpPUMBOCTH 4eJoBeueckas OecrpeienbHa, a JKypPHATUCTaM TaK XOYeTcs BCeX
YAUBUTB!

JI:xkenayka npejcTaBieHa «TEOPHUAMU, MOPOKIEHHBIMU HEKOMIIETEHTHOCTHIO,
JTUJICTAaHTU3MOM WJIM OTKPOBEHHOM JpeMydell HerpaMOTHOCTBbIO aBTOpOB. OHa OYeHb ONM3Ka
aHTUHAYKE U OTJIMYAETCS pa3Be 4TO TEM, UTO HA CJIOBAaX HayKy IMPU3HAET, HO HA JIee CTPOUTCS
Ha pe3yJbTaTax TPSA3HO TIOCTABJICHHBIX, HEBOCIPOU3ZBOJAUMBIX OSKCIEPUMEHTOB, YacTO
COIPOBOXKAAETCS OTKPOBEHHBIM JKYJIBHHUECTBOM U MOATACOBKOM (hakTOB. TUNHMYHBIE TPUMEPHI
JDKEHAyKHd — XOpOILIO BCEM W3BECTHBIE JIBICEHKOBIIMHA W JICTICHIMHIIMHA B COBETCKOU
Ouosiornu. B TmocinenHue roapl IIMPOKOE pPACHPOCTPAHEHUE TMONYUMJIM TPEJCTABICHUS O
CYILIECTBOBAaHUHM HEKUX CHEHU(PUUYECKHX OUOIIOTMUYECKUX «IIojei» W u3nmydeHuid. [Ipu stom
aBTOpaMH, «CO3JIAIOIIMMH» TaK Ha3bIBAEMyI0 KBAaHTOBYIO T€HETHKY, OTBEpraercs
XPOMOCOMHAasi TEOPUsI HACIEICTBEHHOCTH U YTBEPKJIAETCS, YTO HOCUTEISIMU HACJIEICTBEHHOU
uH(pOpMaIUK SIBIISAIOTCS HEKHUE «IOJs», C TOMOIIBIO KOTOPBIX HACJIEICTBEHHOCTh MOKHO
nepeaaBaTh Ha pacCTOSHUE.

B ¢wusuke npuMepoMm JDKEHAyKH SIBISIOTCS TOMBITKM W300PETEHHsS] BEYHOTO JBUTATENS,
TakKe MPOUCTEKAIONIe U3 0e3rpaMOTHOCTH U300peTaTesei.

IlceBaonayka — »TO couY€TaHWE HAYYHBIX JAHHBIX C BBIMBICIIOM, C O€CIOYBEHHBIMHU
danTa3zusMu, KOMOWHAIMS HAayKd M HaBA3BIBAEMOW €l JOKHOM (4acTo aHTHHAYYHOM)
WHTEPIPETAIIMOHHON CXEMBI.

TUNUYHBIA TpUMep TCEeBAOHAYKH — acTPOJIOTHS, T/I€ HUCIONB3YyIoTCA (PakTel U3 00JacTu
aCTPOHOMHUHU, KOTOpBIE, OIHAKO, HCKYCCTBEHHO COBMEIIAIOTCS C BBIMBICIOM O BIIUSHUU
MOJIO’KEHUS 3Be3] U IUIaHeT Ha HeOe Ha cyAp0y dyenoBeKa.

HecocTosiTenbHOCTh TOMOOHBIX CHEKyIALMM OblIa TMOKa3aHa emie oTiamu llepksu.
bnaxennslit ABryctuH B «I'pane boxuem» nan UM OCTpOyMHYIO KPUTHKY, 3aMETUB, UTO JI€TU
paboB W TOCIOJ, XOTS U POKICHHBIE B OJWH W TOT k€ JCHb W 4ac, OyIyT MMETh Pa3HYIO
Cynp0y, HE3aBUCHUMO OT TOT'0, KaKOe TIOJIOKEHUE 3aHUMAIOT HeOeCHbIe CBEeTHIIA.

K nceBnonayke, moxanyi, cJeayeT OTHECTH U TIOTIBITKH MAaTEPUATUCTUIECKOTO OOBSICHEHUS
pa3IMYHBIX HEMO3HAHHBIX, KaK OOBIYHO TOBOPST, TAMHCTBEHHBIX SBJICHUN YEIOBEYECKOM
NICUXUKHA, HaNpUMep Tepeladyd MbIciIel Ha paccrosHue (tenmemarun). Hexotopsie
MaTepUaINCThl MPEANONaraloT, YTO CYHIeCTBYeT d(upHas cpefa, TOHKas MaTepus 0coOOoro
nmopsiika, KOTopass JaeT O cebe 3HaTh B MApalCUXOJOTHYECKUX SBICHUSAX. MosroBas
JIEeSTeNIbHOCTh OyaTo OBl crmocoOHa BBI3BIBATH KOJEOAHUS O3TOM cpedbl, BOJIHOOOpA3HO
nepeaBaeMble  Yepe3 MPOCTPAHCTBO M TMPU OMPEAETEHHBIX YCJIOBHSIX BOCIPUHHMAEMbIC
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opraHamMu 0co0oi 4yBCTBUTeNbHOCTH. Cama MBICIb, TaKUM OOpa3oM, CTAaHOBUTCS 0CO0Oi
dopmoii MarepuM, Kak M Yy II€YAJIbHO H3BECTHBIX TaK Ha3bIBAEMBIX BYJIbIapHBIX
MmatepuanucroB — broxnepa, ®orra u Monemorra. CripaBeAIMBOCTH paau CIEAyeT CKa3aTb,
YTO MOJOOHBIE BYJIBIAPHO-MATEPUAIUCTUYECKHE OOBACHEHMs BBINIAAAT [0 KpalHOCTH
IIPUMUTUBHBIMUA. bONbIIEH 4YacTbl0O OHM CTPOSTCS HAa HEOIPAaBJAHHOM AHAIOTMM MEXKIY
JeSITeIbHOCTBIO MO3ra U paboToil paanoannaparypsl. OJHAKO Ha/leXKHbBIX IKCIIEPUMEHTAIbHBIX
CBUJICTEJILCTB B TOJB3y TMOAOOHOH TOYKM 3peHUs HET: HHUKAaKUX OWOJIOTHYECKUX
«paZluoOM3IIydyeHU» Mo3ra, TeM Oojiee CHOCOOHBIX paclpOCTPaHATbCS Ha 3HAYUTEIbHbIE
paccTosHuUs, 3apETUCTPUPOBATh HE yanock. boiee Toro, Gpu3nonoru oTBepraroT BO3MOKHOCTD
«QIEKTPUYECKOH Mepeaadn» MbICIIEH Ha PACCTOSHHUE.

U, HaKOHEIl, OKOJIOHAayKa (mapaHayka) — 3TO HAyKOOOpa3HbIe KOHLEMIHH,
UCMONb3YyIOUIMEe OOWMPHBIM Habop (aKTOB, OAHAKO HEBOCIPOU3BOAMMBIX U  4acTo
HKCIEPUMEHTAIBHO HETPOBEPSIEMBIX. ABTOPHI TaKMX KOHIICTIIIUI JAal0T HEMOMEPHO OOJIBIIYIO
BOJIIO BOOOPAKEHMIO M JAOT HAJyMaHHYK MHTEpIpeTanuio (akToB, OTPAXKAIOLIYIO
0Cc00EHHOCTH UX MHPOBO33peHHs. [loaToMy mapanayka mpruoOpeTaeT eme U HIe0JIOTHIECKYIO,
a TO U NOJUTUYECKYI0 OKpacKy. B kauecTBe mpumepa MOKHO MPHUBECTH «T0OJ0rpaduuecKue»
TUIOTE3bl MHAMBUIYAJBHOTO DPA3BUTHS M MHOTHE TUIIOTE3bl O MPOMCXOKIEHUS >KM3HH Ha
3emuite.

Kak 3T0 HM meuanbHO, ICEBAOHAYYHBbIE TEOPUU HMMEIOT JOCTATOYHO IIMPOKOE XOXKIAECHUE
Cpeay MHTEJUIMIeHLUU, 0COOEHHO B Hamlel cTpaHe. Ilo nmpomecTBun AByX ThICAY JIET MPU3bIB
anoctoyia [laBna 3ByuuT He MeHee aktyanbHO: «bparus! He Oynpre metm ymom: Ha 3i10€
OyabTe MIIQICHIBL, @ [10 yMY Oy/IbTe COBEPILICHHOJIETHHUEY.
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